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CLUES TO BETTER UNDERSTANDING OF THE NATURE AND 
TREATMENT OF CERTAIN INFECTIOUS DISEASES*® t¢ 


By THEODORE I 


=. Woopwarp, M.D. 


PROFESSOR OF 


MEDICINE 


(From the Department of Medicine, School of Medicine, University of Maryland, 


Baltimore, 


IN spite of notable advances in the 
clinical and antimicrobial management 
of important infectious diseases, name- 
ly, rickettsioses, meningitis, pneumonia, 
cellulitis, 
plague, enteric disease and others, 
which have reduced drastically the in- 
cidence of death in pediatric and adult 
patients, mortality has not been erased 


septicemia, endocarditis, 


nor have important residual — tissue 
changes been totally reversed. Patho- 
gens Causing many of the important dis- 
eases may, on occasion, elude detection 
in the early stages of illness and, if 
proper specific therapy is withheld, may 
attack the tissues so rapidly as to out- 
distance treatment. Not infrequently 
a patient may die, “bacteriologically 


cured”; a therapeutic paradox. Ex- 
pressed in another sense, what is the 
widerlying basis for toxemia? Patients 
are described as being “toxic,” and yet 
information is lacking as to how a 


pathogenic agent alters the tissues or 
inalterably damages a cell beyond re- 
pair with resultant clinical toxemia and 
death. 


Maryland ) 


There has been a reawakening of in- 
terest in the more fundamental nature of 
infections, now that the virtues and 
limitations of chemotherapeutic agents 
have been recognized. Except for cer- 
tain notable exceptions such as infec- 
tions caused by staphylococci, Proteus 
vulgaris, resistant streptococci, pyocy- 
aneus and a few others, the therapy of 
many infectious processes presently 
amenable to control leaves little room 
for improvement. Death in meningitis, 
pneumonia, rickettsioses, plague, septi- 
cemia and other diseases usually is at- 
tributed to irreversible tissue changes 
that have transpired prior to the admin- 
istration of the effective chemothera- 
peutic agent. It is now nece ‘ssary to 
characterize fully the underlying ‘bio- 
chemical and phy siological diibances eS 
that have been invoked by the offend- 
ing microorganism or its toxin. Once 
the nature of these underlying altera- 
tions within the cell is known, suppor- 
tive care on a more fundamental basis 
may be instituted. With little stretch of 
the imagination, one can envision the 
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future treatment of serious infectious 
processes by: 1) administration of an 
antibiotic for microbial control and 2) 
the administration of an_ essential 
metabolic substance or substrate nec- 
essary for proper cell function. Only 
enlightened research in these fields will 
provide the clues to these mysteries. 
Dubos® is one of the current leaders 
who has rekindled interest in “biochem- 
ical determinants of infection.” 

Certain pertinent clinical, therapeutic 
and physiologic problems serve to il- 
lustrate these trends. Models chosen 
for discussion are the rickettsioses, epi- 
demic hemorrhagic fever, meningococ- 
al infection and important diseases of 
the Gram-negative group. 

Role of Capillaries and Small 
Blood Vessels in Pathogenesis of Dis- 
ease. Epidemic hemorrhagic fever, a 
serious illness, first attacked American 
soldiers in Korea during the spring of 
1951. This illness, characterized by 
tever of 5 0 7 days’ duration, headache, 
myalgia and a bleeding tendency with 
petechiae in the skin, mucous mem- 
branes and, in serious cases, the kidney, 
musculature of the right atrium, lungs, 
pituitary, adrenals and elsewhere, often 
led to death. Renal failure with shut- 
down, proteinuria and azotemia was a 
common accompanying feature. 

During the course of the illness. 
which in the severely ill lasted 2 to 3 
weeks, shock developed on about the 
fifth day. During the shock, hemody- 
namic studies revealed relative hypo- 
volemia, and death could be delayed 
for a short time by copious administra- 
tion of adrenergic drugs such as nore pi- 


nephrine. Following abatement of the . 


shock phase, however, the patient 
might develop a relative hypervolemia 
and die as a result of pulmonary hem- 
orrhage, edema or bleeding into other 
vital organs. The etiologic nature of 
this illness has eluded detection. In 
spite of these disappointments, includ- 
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ing the failure to develop a satisfactory 
specific chemotherapeutic agent, obser 
vations of the physiologic changes ot 
blood vessels led to an important tribu 
tarv of knowledge. 

Greisman® noted that the capillaries 
of the nail bed in the shocked patient 
were dilated and that the motion of 
red blood cells (vasomotion ) was slug 
gish. The reaction abated with norma! 
vasomotor tone returning as convales 
cence began. 

On inoculation of plasma from. th 
shocked patient into anesthetized rab 
bits, vasodilatation with sluggish mo 
tion was noted capillaries in about 
one minute and continued for approxi 
mately 10 minutes. The effects of this 
vasoreactor substance could be blocked 
in animals by the administration of 
cortisone, antihistaminic drugs ( Ben 
adryl) or plasma from convalescent pa 
tients. 

Wisseman and Greisman** subs: 
quently demonstrated that this type of 
vasoreaction was not specific for pa 
tients with epidemic hemorrhagic fever 
but occurred when plasma obtained 
trom patients starved for 24 hours was 
inoculated into the experimental ani- 
mal. Furthermore, these 
noted that the prior administration of 
glucose to the hemorrhagic fever pa 
tient or the fasted volunteer would 
negate the vascular response. 


observe rs 


\ vasoreactive fraction is present i 
the plasma of humans sufficiently | 
tent to dilate the terminal capillary ve 
sels of animals, provoke standstill 
blood flow, produce tissue edema and 
ultimately cause death. The precis 
nature of this material has not be 
elucidated. The phenomenon may c- 
tually represent an_ ill-defined — im- 
munologic blood reaction which may 
Huctuate with the nutritional state of 
the host and hence may not represent 
the presence of a specific circulating 
vascular toxin. While the idea of a 
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specific circulating hematoxin remains 
i plausible one, the experience in epi- 
demic hemorrhagic fever serves to em- 
phasize the difficulties encountered in 
differentiating this hypothetical toxin 
from the complex vasoreactive  sub- 
stances of immunologic and endogenous 
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(Dextran and an 
azoprotein, ‘T-1824-albumin), leakage 
of plasma was demonstrated with 
edema throughout most of the tissues 
including the muscle, pancreas, kid- 
ney, heart, and others, all indicating 
extensive increased permeability and 


tracer substances 








origin®*, capillary leakage. The extravasation of 
VASCULAR PHENOMENA OBSERVED IN MOUSE SKIN 
AFTER INTRAVENOUS INJECTION OF PLASMA (05mL) 
FROM RM.S-F. PATIENTS 
NORMAL JOE CREAS ING + ae t». REC 
RATE BLOOD FLOW z 
VISIBILITY & 
LING 
F CAPILLARIES, 
. T T T T T | 
10 20 30 40 50 60 
TIME IN MINUTES 
I 1.—Vascular phenomena observed in mouse skin after intravenous injection of plasma 


from Rocky Mountain spotted fever patients. (Liu, R. S. J.®.) 


Wattenburg et al.*° have succeeded 
i demonstrating potent vasoreaction 
by inoculating a rickettsial toxin into 
mice. Following intravenous inoculation 


of toxin, direct observation revealed 
that arterioles were greatly reduced in 
caliber,  pre-capillaries — disappeared 
from view, vasomotion accentuated 


an tissue edema resulted from leak- 
ay of plasma from the circulatory 
5\ tem. 

‘hese observers showed concurrent 
hemoconcentration (increased hemato- 
crit as a result of plasma loss. Utilizing 


plasma from the intravascular compart- 
ment into the tissues as a result of the 
rickettsial toxin is striking. 

Although the mechanism is un- 
known, it would appear that rickettsiae 
or toxin exert their effect by direct 
action on endothelial cells**. During 
the spring and summer of 1954, Liu® 
demonstrated a similar vasoreactor ef- 
fect in mouse capillaries following the 
inoculation of whole, untreated plasma 
from patients acutely ill with Rocky 
Mountain spotted fever. Increased vas- 
omotion with venous dilatation, stasis 








372. The American Journal of the Medical Sciences + 


and edema of subcutaneous tissues was 
demonstrated as shown by the follow- 
ing graph. 

The problem as to how rickettsia or 
its toxin acts upon blood vessels is un- 
known but the mechanics seem clear. 
This vasomotion and capillary permea- 
bility provides a supplementary explan- 
ation for the early and late vascular 
manifestations in Rocky Mountain 
spotted tever. 

It is a striking fact that antibiotic 
treatment, if given sufficiently early, 
will arrest these vascular defects, ap- 
parently by arresting rickettsial growth 
and subseque nt toxic changes. 

The toxic action by rickettsiae on 
capillary endothelium may involve al- 
teration of essential metabolic path- 
ways. Wisseman et al.*° have demon- 
strated that suspensions of Rickettsia 
mooseri may oxidize glutamic acid 
through pathways involving alpha keto- 
glutamic, succinic, fumaric, malic, oxal- 
acetic and pyruvic acids. Rickettsiae 
conceivably may compete with their 
host cell for these Krebs’ cycle interme- 
diates to such an extent that capillary 
damage might result from diminished 
production of high energy phosphate 
bonds. Greiff and Pinkerton* have 
shown that rickettsiae multiply rapidly 
in a medium of low oxygen tension, par- 
ticularly in the tissues of fertile eggs 
when respiratory enzymes, such as the 
cytochromes, have been blocked by 
cyanide. On the other hand, a respira- 
tory c: italyst, such as methylene blue, 
which may by-pass the cytochromes, 
suppresses rickettsial growth. 

Although patients now rarely die 
from clinical rickettsioses, the shorten- 
ing of the course of disease in late 
cases remains a challenge. Undoubted- 
ly, a clearer understanding of physio- 
logical abnormalities in the c: ipillaries 
and elucidation of the intermediary 
metabolic aspects will provide the basis 
for even sounder supportive therapy. 
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Il. Persistence of Microédrganisms in 
the Host and the Relapse Problem. 
Various microdrganisms reside in  tis- 
sues of the human host without causing 
overt) manifestations of illness. Ex 
amples include the rickettsiae in Brill’s 
disease, typhoid bacilli and the typhoid 
carrier state, plasmodia of malaria and 
numerous viral agents of which herpes 
is a prime example. 

Recently, Rickettsia rickettsiae, the 
causative agent of Rocky Mountain 
spotted fever, was isolated from the 
lymph tissues of a convalescent patie nt 
14 months after subsidence of the acute 
This ability of viable ricket 
tsiae to reside in the tissues of conva 
lescent patients months after the active 
infection has been demonstrated in 


infection!! 


scrub typhus!? and epidemic typhus! 
Zinsser hypothesized that Brill’s dis 
ease was recrudescent typhus fever 
caused by rickettsiae that had resided 
in the host tor vears after the initial 
illness. Thus, latent or inapparent in 
fections may remain unnoticed, yet 
for reasons not understood, this equi 
librium may be upset and active diseas 
develop. 

It is of interest that the last 3. cases 
of Brill’s disease (recrudescent ty phus 
which occurred in Baltimore demon 
strated a dual factor implicating a stress 
phenomenon. Historically, each patient 
had typhus fever in Europe at least 10 
vears previously, Each deve lope ‘d fever, 
headache, rash ie other classic features 
of recurrent disease while convalescing 
from a surgical procedure, name! 
thyroidectomy", paronychia requiring 
incision’, and cholecystectomy, resp: 
tively. Why should these latent ricket 
tsiae suddenly esc: ape their confines 
within the cell and again provoke cis- 
ease? Similarly, quiescent malaria is 
frequently reawakened following  sur- 
gical trauma or supe rimpose ‘d infection. 

Price has succeeded in causing 
current rickettsial infection throuch 
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stress mechanisms'*. In) primates ex- 
perimentally infected with rickettsiae, 
second infection is provoked months 
later by administering large doses of 
corticoids. The recurrent disease can- 
not be ascribed to reduction of anti- 
body by hormonal influence. Important 
clues are to be found here, since the 
nature of these phenomena is poorly 
understood. Dubos emphasizes that ac- 
cumulation of lactic acid in_ tissues 
from inflammatory exudates — exerts 
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sites ), specific therapy may arrest the 
manifestations of illness, vet if the tim- 
ing is faulty, a relapse may ensue. 
When patients with scrub typhus 
fever, ill for 5 days or more, are treated 
with suppressive antibiotics, acute man- 
itestations usually abate within 24 
hours and convalescence is uneventful, 
whether specific therapy is continued 
for a week or as briefly as one day. 
However, when patients with the 
same rickettsial diseases are treated 
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Fig. 2.—Relationship of chloramphenicol action and immunity in scrub typhus. (Reprinted 
from Dynamics of Virus and Rickettsial Infections, New York: Blakiston Co., 1954, p. 450.) 


otent bacteriostatic and bactericidal 
ction, in contrast to accumulated keto 
icids which tavor infection®. Possibly 
imilar factors of altered metabolic 
quilibrium account for the renewal of 
ickettsiae and other microbial infec- 
on. 


Recrudescence of clinical infection 
ion after the subsidence of active dis- 
ise. poses a problem of more than 
cademic interest. In patients with 
ckettsioses, typhoid fever, tularemia 
id brucellosis (intracellular _para- 


early in the course of infection before 
sufficient antigenic stimulation and im- 
munity have ensued, relapse will occur 
and rickettsiae are readily reisolated 
from the blood. 

By proper spacing of antibiotic ther- 
apy through intermittent regimens, re- 
lapses may be prevented". 

The relation of immunity and time of 
therapy in scrub typhus may be sum- 
marized as follows. 

Under situation “A,” relapses do not 
occur when specific treatment begins 
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on or after the sixth day of disease, re- 
gardless of duration of treatment. How- 
ever, when treatment is given quite 
early, such as the second febrile day, 
relapse ensues approximately 8 days 
after cessation of treatment. Situation 
“C” is a graphic presentation of the 
findings in a human trial in which 
rickettsiostasis by daily antibiotic treat- 
ment was maintained for 28 days after 
an artificially induced infection. Sup- 
pressive antibiosis for 28 days allowed 
insufficient time for immunity to de- 














was readily isolated from the patient's 
blood. Immunity, therefore, appears to 
be dependent in large part upon the 
mass of antigenic stimulation and 
sultant immune response. 

Similarly, typhoidal relapses — are 
noted more a iy in our current 
chemotherapeutic era. The 10% relapse 
rate formerly experie ia by Osler now 
approaches 20% or more. 

Relapse in typhoid fever usually 
occurs 15 davs after the antibiotic is 
discontinued. Our concepts of drug 
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Fig. 3.—Regimen of intermittent chemotherapy 
Cortisone administered for 


velop under these conditions and full 
blown, active disease occurred in this 
group. 

In situation “B,” it is noted that the 
intermittent administration of chlor- 
amphenicol at 7-day intervals in natu- 
rally infected human volunteers per- 
mitted the host to deve lop his own de- 
fense. Continuation of these intermit- 
tent courses up to the 35th day pre- 
vented the disease from appearing in 
the active sense. The mild headache 
and low grade fever noted just prior to 
several of the intermittent doses were 
undoubtedly manifestations of infec- 


tion. At these times, Rickettsia orientalis 








and vaccine in patient with typhoid fever 
acute toxeme properties 


administration in typhoid are similar 
to those in early rickettsial infection*’; 
that is, intermittent application of the 
antibiotic with clinical suppression at 
crucial periods and rest periods allow- 
ing antigenic stimulation with bacterial 
multiplication with subclinical disease 
during the treatment interval. This 
regimen is demonstrated below. 

An additional method of providing 
antigenic stimulation is the administra 
tion of killed typhoid vaccine as shown. 
Marmion, a British investigator, on the 
basis of a large series of cases studied 
is convinced of the value of this com 
bined regimen’. 











The ameliorating action of cortisone 
against the typhoidal toxin has been 
demonstrated under certain conditions 
in the experimental animal and its value 
as an antitoxemic agent in treatment of 
the human disease has been shown'®*°, 

Thus, appropriate chemotherapy does 
not succeed in eradicating the microbe 
from the host; the same microbe may 
re-emerge from the confines of the cell 

later date and in the presence of 
waning or insufficient immunity again 
provoke disease. Immunity apparently 
comes at a price depe ndent upon the 
degree of antigenic stimulation and 
host reaction that has transpired by the 
time specific ther: apy Is instituted. One 
does not interfere too greatly with the 
natural evolution of immunity if the 
timing Is accurate. 

Ill. Nature of Underlying Lesion. 
Certain microbial diseases are charac- 
terized by distinctive and occasionally 
explosive dermal reactions, name ly, 
rickettsioses, meningococcal infections, 
septicemia and others. Although the 
histological features of the lesions have 
been described, the nature of the al- 
tered physiochemical environment lead- 
ing to their development has not been 
clearly elucidated. Histologically, the 
vascular lesions of small and medium- 
sized blood vessels in periarteritis 
nodosa and the vascular nodule of 
rickettsioses bear some resemblance. In 
periarteritis nodosa, a disorder thought 
(o arise as a result of hypersensitivity 
to various stimuli, there is endothelial 
welling, cellular infiltration, fibrinoid 
changes and necrosis, with eventual 
thickening of the entire vessel. 

Similar histological features charac- 
‘erize the lesion of Rocky Mountain 
potted tever. The endothelial cell is 
vollen (rickettsiae multiply intracel- 
darly in the intimal cells), the muscu- 
r layer is fragmented with necrosis 
id there is a florid proliferative reac- 

m encircling the vessel. Platelet and 


; 





fated 
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leukocyte thrombi occur in periarteritis 
nodosa as well as in the rickettsial le- 
sion. 

Some investigators have been im- 
pressed with the similarity of the der- 
mal lesions found in certain systemic 
microbial diseases and those in the ex- 
perimentally produced Shwartzman re- 
action. The skin manifestations of me 
ingococcemia fall into this category'* 
The Shwartzman reaction is ae 
about by inoculating a culture filtrate 
from certain Gram-negative bacteria 
intracutaneously. Local dermal inflam- 
matory response at this site is produced 
by the intravenous injection of the 
same or other culture filtrates 24 hours 
later. Hemorrhage into the skin and 
necrosis do not develop until after the 
intravenous or provoking injection of 
toxin. The reaction in the prepared area 
has been attributed in part to leukocyte 
and platelet thrombi within small blood 
vessels!® 

The generalized Shwartzman reaction 
occurs When rabbits are given two suc- 
cessive intravenous injections of Gram- 
negative bacterial endotoxin, and 
consists of hemorrhagic necrotizing 
lesions in various organs, particularly 
the kidney (bilateral cortical necro- 
sis)! This reaction is apparently mo- 
tivated by circulating polymorphonu- 
clear leukocytes, since the reaction may 
be blocked by nitrogen mustard. Small 
blood vessels are occluded by eosino- 
philic material resembling fibrinoid. 
Platelet and leukocyte thrombi are like- 
wise demonstrated. Thomas?° employs 
this model to study the pathogenesis of 
the rheumatic lesion. 

Recently, we observed a male youth 
on the second day of illness with all 
the clinical features of meningococ- 
cemia, that is, fever, headache, menin- 
geal signs and purpuric rash. 

Meningococci were isolated from a 
skin lesion. The meningitis and general 
manifestations of illness subsided rapid- 
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Fig. 4—Rocky Mountain spotted fever. Vascular lesion in arteriole showing intravascula 
thrombi of leukocytes, endothelial swelling, and perivascular cellular proliferation 
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Fig. 5.—Meningococcemia. Purpuric skin lesion prior to chemotherapy. Meningococci isolate: 
from skin, blood and spinal fluid. 

















ly on appropriate chemotherapy. In 
spite of dramatic general improvement, 
however, mild low grade fever per- 
sisted and several skin lesions over the 
ankles and knees trebled in size, becom- 
ing hemorrhagic and necrotic and form- 
ed indolent, slow-healing ulcers. Cul- 
ture of these lesions failed to reveal 
pathogenic bacteria. 

Conceivably, these lesions developed 
as a result of a Shwartzman-like reac- 
tion following release of antigen coinci- 
dent with chemotherapy, the latter 
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patient described above did not receive 
cortisone. 

The dermal hemorrhages of patients 
with Rocky Mountain spotted fever and 
epidemic typhus resemble those of 
meningococcemia. Developing more 
insidiously over several days, the le- 
sions become purpuric, extensive and 
utimately slough to form indolent ulcers 
and, subse que tly, scars. 

Rickettsiae multiply in the capillary 
vessels of all organs including the skin. 
A rickettsial toxin probably is dispersed 











| 








lig. 6.—Meningococcemia. Same lesion as shown in Fig. 4. Note extensive area of necrosis 


indergoing granulation and epithelization. 


Similar nonpyogenic, Shwartzman-like lesions 


occurred in other sites. 


serving as a provoking stimulus to some 
of the already sensitized dermal areas. 
Chis type of reaction readily producible 
n rabbits with meningococci is rarely 
een in human meningococcal infec- 
tions. Why it occurred in this particu- 
r’ patient is unknown. In cortisone- 
reated rabbits inoculated intracuta- 
eously or intravenously with bacterial 
xin, extensive hemorrhi agic lesions of 
ie dermal and ge neralize od type have 
een noted!**, Similar clinical findings 
ive not been reported in meningo- 
ccemia after cortisone therapy. The 





intravenously and, conceivably, the ex- 
tensive vascular abnormalities which 
lead to necrosis may occur as a result 
of a Shwartzman-like phenomenon. One 
cannot disregard the direct action of 
rickettsiae upon the endothelial vessel, 
particularly in the capillary. 

IV. The Problem of Plague as Re- 
lated to Time of Therapy and Toxemia. 
Pneumonic plague, a disease of antiq- 
uity, elucidates why trends of man- 
agement must differ from the conven- 
tional antimicrobial approach. Plague, 
caused by Pasteurella pestis, is mani- 
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fested frequently by a bubo which may 
subside uneventfully without too severe 
general reaction, although the over-all 
mortality in untreated bubonic plague 
is 30%. 

Occasionally, the bacillus escapes the 
confines of the lymphatic system and 
produces a virulent and rapidly fatal 
Patients with the septic 
type may develop a secondary pneu- 


septicemii i. 


monia before death and spread plague 
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tieth hour of disease. In spite of pro- 
longation of life for 36 additional hours, 
death occurred. The striking feature of 
the necropsy was the failure to demon- 
strate viable P. pestis in suitable bacteri- ° 
ologic preparations from the lung or 
liver: death with “bacteriologic cure.” 

This and similar situations emphasize 
the need for better understanding of 
the true nature of the underlying in- 
fection. The plague bacillus elaborates 
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(Reprinted from Am. J. Med., 14, 289, 1953. ) 


bacilli via droplet routes. Pneumonic 
plague so produced is rapidly fatal, 
usually within 40 to 72 hours after the 
onset of illness. 

Treatment of this highly fatal disease 
with broad spectrum antibiotics or 
streptomycin prior to the twentieth 
hour of illness uniformly results in re- 


cove ry" 

Of equal interest is the record of the 
following patient who succumbed to 
plague pneumonia. Specific treatment 
was not instituted until after the thir- 





potent toxin which exerts profound 


changes on blood vessels resulting in 
necrosis with small and extensive hem 
orrhages. 

P. pestis produces a_ fibrinolysi 
which may contribute to the hemor 
rhagic tendency. The toxin possesse 
potent neurotropic properties. Reliab 
data relative to the metabolic defect 
provoked by the plague bacillus or it 
toxin are not presently available. Corti 
sone, of demonstrated value in ameli: 
rating the toxemia in typhoid fever an 




















scrub typhus, in limited trials has failed 
to alter significantly the course of 
plague patients late in their disease’. 
Hyperimmune serum has likewise been 
ineflective. Certainly, the gross lesions 
in the fatal case are not as exte nsive as 
phy sicians are accustomed to observe 
in many fat il illnesses. Conceivably, a 
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invading parasite and numerous inter- 
mediate considerations. The present 
discussion has neglected many vital 
contributions now under intense con- 
sideration by numerous investigative 
groups. The requirement for iron in 
metabolic substrates has been shown 
to be a variable and important factor 





rig. 8—Human plague. Extreme vascular changes showing hemorrhage and necrosis in renal 
cortex of fatal case. Note interstitial extravasation of blood and tubular necrosis. 


netabolic defect remediable by ap- 
propriate biochemical replacement is 
sound prophecy. 

Problems related to understanding 
asic tissue alterations in infectious 
liseases are broad and complex, depen- 
‘ent upon a host of factors; for ex- 
mple, host reaction, character of the 


in the production of diphtheria toxin, 
probably through interference with 
respiratory enzymes such as cytochrome 
B of Corynebacterium diphtheriae”. 
Techniques developed by Coons have 
led to better detection of the offending 
antigen in tissues during the early 
stages of infection®. By tagging anti- 
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body with tracer of fluorescent stains 
and through utilization of proper photo- 
graphic techniques, antigen may be 
detected within the host cell. Proper- 
din'*, a recently characterized compo- 
nent of normal plasma, has been identi- 
fied as a euglobulin possessing potent 
bactericidal properties. 

These and many other noteworthy 
contributions in the immunological field 
will undoubtedly better clarify the na- 
ture of heretofore unexplained mys- 
teries. 

Conclusions and Summary. Many 
microbial diseases are now amenable 
to control as the result of drug action 
which denies the causative germ of an 
essential metabolite necessary for its 
growth. Sulfonamides rob the microbe 
of para-aminobenzoic acid, penicillin is 
thought to impede bacteria life by 
denial of glutamic acid and other es- 
sential substances. 

So little is known of the metabolic 
alterations which pathogenic organisms 
effect in the tissues. Vital mysteries are 
concerned with the metabolic sub- 
strates which determine whether a 
microorganism may invade and cause 
disease, reside latently in a host cell, 
or die. Once invasive, what are the 
physiochemical alterations in the tis- 
sues which really account for the 
course of events? 

Certain trends that investigation in 
infectious diseases must pursue are: 

1. The vascular system, and particu- 
larly the capillaries, contributes to the 
pathologic-physiological tissue altera- 
tions in infectious diseases, that is, epi- 
demic hemorrhagic fever, rickettsioses, 


meningococcal infections, plague, and 
others. To understand infectious disease 
processes, it is necessary to clarify the 
nature of increased capillary permea- 
bility. 

2. Potent vasoreactor substances, 
capable of bringing circulation to a 
standstill in the capillary bed, are pres- 
ent in the plasma of patients with in- 
fectious disease and also in the normal 
individual under certain conditions. 
Much clarification is needed. 

3. The toxins of rickettsiae, menin 
gococci (in the broad sense) and 
plague bacilli possess potent vascular 
factors. 

1. Microérganisms reside in the hu- 
man host long after the initial infec- 
tion. They may again provoke illness 
when the proper environment in the 
host is created. The nature of this en- 
vironment is unknown. 

5. Specific therapy administered for 
a short time to patients early in the 
course of scrub typhus may result in 
relapses. Relapses are common in ty- 
phoid fever and other diseases caused 
by Gram-negative bacteria. Interrupted 
or discontinuous therapy may prevent 
recrudescence. Combined — vaccine- 
chemotherapy may have much in its 
favor, in certain instances. 

6. Skin lesions of rickettsial disease 


and meningococcemia resemble the 


Shwartzman lesion. 


7. The biochemist and physiologist, 


along with the microbiologist, immunol- 


ogist and clinician, hold the key to the 


box of clues to the true nature of in 
fectious disease. 
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SUMMARIO IN INTERLINGUA 


Multe morbos microbial es hodie dominabile, gratias al effecto de drogas que 


denega al germine causative un metabolito requirite in su crescentia. Sulfon- 


amidos roba al microbio su acido para-aminobenzoic, e il pare que penicillina 
impedi le disveloppamento vital de bacterios per privar los de acido glutamic e 
altere substantias essential. 


Nostre cognoscentias del alterationes metabolic effectuate per le organismos 


pathogene in le histos es ancora multo restringite. Mysterios vital se confronta 
con nos in le mechanismos del substratos metabolic que determina si un micro- 
rganismo pote invader le histos e causar un morbo, si illo es restringite a perdurar 
‘wt ente mente in un cellula hospite, o si illo debe morir. E si le histos es preste 


at 


S 


* 





esser invadite, qual alterationes physiochimic in le histos es vermente respon- 
bile pro le subsequente curso del evenimentos? 

Certe tendentias que debe characterisar nostre investigation del morbos 
iectiose es presentate in le sequente paragraphos. 


Le systema vascular (e specialmente le capillares) contribue al histologic 


‘erationes pathologico-physiologic de morbos infectiose, i.e., epidemic febre 


norrhagic, rickettsioses, infectiones meningococcal, plaga, etc. Ante que nos 
e comprender le processos del morbos infectiose, nos debe clarificar le 


‘ura del augmentate permeabilitate capillar. 


Potente substantias vasoreactive, capace a arrestar le circulation capillar, es 
sente in le plasma de patientes con morbos infectiose e sub certe conditiones 


Interlingua continued on page 388 
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THe inflammatory lesion in the myo- 
cardium now known as the Aschoft 
body was first described by J. F. Good- 
hart in 1879. It remained for Aschoff! 
to establish a new era in the study of 
rheumatic fever when in 1904 he an- 
nounced that this lesion is specific for 
the disease. Many attempts have been 
made in the past to correlate the clin- 
ical and pathological manifestations in 
fatal cases of the disease. However, 
it was not until very recently that the 
cevelopment of me ‘thods for the surgi- 
cal correction of deformities of the 
mitral valve has made available car- 
diac tissue from living patients with 
rheumatic fever. The surgical approach 
to the diseased mitral valve involves 
the removal of a portion of the left 
auricular appendage and this has been 
submitted to extensive pathological in- 
vestigation. By this method, a total of 
1,180 auricular appendages have been 
evaluated up to this time (Table 1). 
In all those cases the preoperative 
diagnosis was mitral valvular disease 
of rheumatic origin and extensive clin- 
ical laboratory investigation had estab- 
lished the process to be inactive. Since 
the Aschoff body is generally regarded 
as the pathognomonic lesion of rheu- 
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matic disease, the majority of investi 
eators have selected this lesion as the 
vardstick of clinical-pathological corr 
lation. Available findings indicate that 
Aschoff bodies are found in the auricu 
lar appendage in about one-third of 
the cases of clinically quiescent rheu 
matic valvular disease?-*5-175 (Tabl 

This has been interpreted as indi 
cating that the rheumatic process can 
be active in the absence of clinical signs 
and symptoms. 

Actually the Aschoff body is not a 
static structure and consideration to 
its life cycle is imperative in any at 
tempt to correlate clinical and pi atho 
logical manifestations. Discrepancies in 
the identification of the Aschoff bod\ 
and in its significance can be expected 
to arise until it is generally understood 
that this structure passes through a lif: 


cvcle!®)9, 


Material and Observations. In the his! 
logical evaluation of 400 auricular appenda; 
submitted to us for examination, we ¢ 
sidered the rheumatic process to be act 
not in the presence of Aschoff bodies alo: 
but upon the identification of findings within 
the Aschoff body or in the myocardium or in 
the endocardium which could be interpreted 
as consistent with an early lesion. These fir 
ings included fragmentation of collagen fib 
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iterations of the ground substance, degenera- 7,100 with a normal differential. Electrocar- 
tion of myofibers and exudative inflammatory —diogram showed right ventricular hypertrophy 
reaction either in the Aschoff body, myocar- and strain. His blood pressure was 120/76. 


dium or endocardium (Table 2). Roentgenographic study — showed marked 

Following these criteria, 8 cases out of — pleural reaction, right lung field; and cardio- 
the 400 we examined (2%) were found to dis- vascular changes consistent with mitral sten- 
play unequivocal histological evidence of — osis. Mitral commissurotomy was performed 
active rheumatic carditis. As in comparable — on July 16, 1953. Follow-up studies, after an 


FABLE 1.—INCIDENCE OF ASCHOFF NODULES IN SURGICALLY REMOVED 
AURICULAR APPENDAGES 


Incidence of Aschoff 


Author, Date No. of Cases Bodies 
Pinninger!4 (1951) 15 10 (67%) 
Waaler!® (1952) 28 8 (28%) 
Kuschner et al.® (1952) 1] 4 (36%) 
Sabiston and Follis!® (1952) 43 32 (74%) 
Biorck et al.2 (1952) 1S 8 (44%) 
Janton et al.s (1952) 85 14 (16%) 
Kuschner et al.!8 (1953) 28 14 (50%) 
Enticknap® (1953) 71 29 (41%) 
Decker et al.® (1953) 183 $3 (45%) 
Thomas et al.'17 (1953) 40 22 (55%) 
McKeown!® (1953) 53 24 (45%) 
Denst et al.4 (1954) 75 21 (28%) 
Luse et al.!! (1954) 77 32 (41.6%) 
Elster et al.’ (1954) 15 9 (60%) 
Manchester et al.12 (1955) 35 13 (37.1%) 
Present series 400 75 (18.8%) 

Totals 1,180 398 (33%) 


TABLE 2. CRITERIA EMPLOYED IN THE EVALUATION AND RESULTS 


Healed or Healing Rheumatic Carditis 
Crrrerta: (1) Aschoff body senescent in character* 
(2) Endo-myocardial fibrosis 
Resuits: 392 cases, 98% 


Active Rheumatic Carditis 
Crirernta: (1) Aschoff body, juvenile in character 
2) Alteration of collagen fibers and ground substance 
(3) Exudative inflammatory reaction in the Aschoff bedy, 
myocardium or endocardium 
(4) Degeneration of myofibers 
Resutts: 8 cases, 2% 


* In 16.8% of cases 


es of other workers, extensive clinical- uneventful postoperative course, reveal an 
laboratory studies had established these 8 — excellent surgical result. 
cases to be entirely inactive. The following 





are brief histories of the eight cases: 

Case Reports. case 1. D.R., a 31-year-old 
Wiite male was admitted to the hospital with 
a diagnosis of mitral stenosis. His tempera- 
tue was 98.4° F.; pulse, 96; respirations, 21. 
Hi. sedimentation rate was 4, leukocyte count 





CASE 2. S.H.B., a 37-year-old white female, 
had her first attack of rheumatic fever at the 
age of 9. Preoperative diagnosis was aortic 
stenosis with insufficiency and mitral stenosis. 
The patient was on digitalis and was not in 
failure. Her temperature was 98° F.; pulse, 
96; respirations, 22; sedimentation rate, 28; 
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and leukocyte count, 9,200. Roentgenographic 
study showed the heart enlarged, character- 
istic of mitral stenosis. Mitral commissurot- 
omy was performed on June 29, 1953. The pa- 
tient was not in good condition for further 
surgery. After operation, her temperature was 
102° F., returning to normal on the fourth 
day after administration of penicillin and 
salicylates. Follow-up examination showed a 
blowing systolic murmur in the mitral area, 
first sound not sharp; mid-diastolic rumbling 
murmur with early diastolic murmur; Grade I 
to Il rough systolic murmur in the aortic 
area; second aortic sound diminished followed 
by an early blowing diastolic murmur. Roent- 
genographic findings on January 16, 1954, 
were: heart enlarged to the right and pulmo- 
nary artery segment prominent. Digitalis was 
stopped and the patient appears to be doing 
well. 

CASE 3. C.E.B., a 49-year-old white male, 
had his first attack of rheumatic fever at 
the age of 14. Preoperative diagnosis was 
mitral stenosis. His temperature was 98.6° F 
pulse rate, 60; respiratory rate, 18; sedimen- 
tation rate, 22; and leukocyte count 8,600, 
with a normal differential count. His blood 
pressure was 125/64. Roentgenogram showed 
cardiac changes compatible with mitral sten- 
osis and pleural effusion at the left base. 
Mitral commissurotomy was performed on 
June 30, 1950. Postoperatively his tempera- 
ture rose to 102° F.; pulse rate, 120; respira- 
tory rate, 26; leukocyte count, 14,500 with 
82% polymorphonuclears. There was evidence 
of a le tt hemothorax whic h eventually cleared. 
Since operation the patient has been checked 
at intervals and found to be asymptomatic. 

CASE 4. D.S., a 30-year-old white male, 
had his first attack of rheumatic carditis at 
the age of 12. He has had recurrences of mi- 
gratory polyarthritis every winter for the last 
6 years. The preoperative diagnosis was mitral 
stenosis. His temperature was 98.2° F.: pulse 
rate, 70; respiratory rate, 20; blood pressure, 
110/80; sedimentation rate, 10; and leukocyte 
count 7,300 with normal differential. Roent- 
genographic study showed cardiac changes 
consistent with mitral stenosis. Mitral com- 
missurotomy was performed on July 14, 1953. 
His postoperative course was uneventful and 
follow-up has revealed no significant changes. 

cAsE 5. L.A., a 40-year-old white female, 
had been treated for congestive failure for 3 
years prior to surgery. The patient was well 
compensated on digitalis. Electrocardiogram 
showed atrial fibrillation. The preoperative 
diagnosis was mitral stenosis. Her tempera- 
ture was 99° F.; pulse rate, 60 to 80; respir- 


384 The American Journal of the Medical Sciences * April, 1956 


atorv rate, 20: sedimentation rate, 20; and 
leukocvte count, 9,400, with a normal dif- 
ferential. Roentgenographic study showed car 
diac changes consistent with mitral stenosis 
Mitral commissurotomy was performed on 
August 2, 1954. The postoperative course was 
uneventful and follow-up has revealed no 
change in cardiac contours although the pa 
tient is clinically much improved 

case 6. M.P., a 19-year-old white femal 
had been treated for acute pulmonary edema 
6 months prior to surgery. She was we ll com 
pensated on digitalis and routine therapy. ‘T he 
clectrocardiogram was consistent with mitral 
stenosis of long duration. Her temperature 
was 99° F., blood pressure, 120/80; pulse 
70 to 90; respiratory rate, 20; sedimentation 
rate, 24: leukocvte count, 8,850, with a nor 
mal differential count Roentgenographi: 
study showed cardiac enlargement characte! 
istic of mitral stenosis. Mitral commissurot 
omy was performed on October 18, 1954 
\fter operation her temperature rose to 103 
F. with return to normal on the fourth day 


She was placed on cortisone immediately 


after operation. A follow-up examination o 
November 8, 1954, showed mitral murmur 
present and the cardiac shadow unchanged 
She was continued on cortisone for 6 mor 
weeks. On January 4 1955, examinatior 
showed a weight gain of 15 pounds, cardia 
enlargement in the transverse diameter. E) 
amination on April 12, 1955, showed th 
patient doing well and her weight stabilize: 

CASE 7. MacV., a 30-year-old female, had 
her first attack of rheumatic carditis at th 
age of 7. Electrocardiogram showed ventrii 
ular hypertrophy, deformed P waves. He 
blood pressure was 110/80; temperatur 
98.4° F.; pulse rate, 86; respiratory rate, 20 
sedimentation rate, 38; 1 ukocyte count 7,500 
with a normal differential count. Roentgeno- 
graphic findings were consistent with mitt 
stenosis. Mitral commissurotomy was pe! 
formed on September 20, 1954. After ope! 
tion her temperature was 99 F.; pulse, S80 
respiratory rate, 20; leukocyte count 17,000 
with 86% polymorphonuclears; sedimentati: 
rate, 46. She was discharged from the ho 
pital on October 13, 1954, with a sediment 
tion rate of 34; leukocyte count 9,400, At 
follow-up examination the patient had deve 
oped signs and symptoms of dynamic aort 
regurgitation. Clinically, the patient is doi: 
well as of March 30, 1955. 

casE 8. E.L., a 28-year-old white fema 
was admitted to the hospital with evider 
of advanced mitral stenosis, chronic he 
failure and atrial fibrillation. Her temper 
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ture was 98.6° F.: pulse rate, SO to LOO: res 
piratory rate, 20; sedimentation rate, 7; leu- 
7,400 with 80% polymorpho- 
nuclears. Her blood pressure was 130/70. 


kocvte count 


the roentgenographic findings and electro- 
cardiogram were consistent with mitral steno- 
sis. Mitral commissurotomy was performed on 
November 9, 1950. After operation her tem- 
perature rose to 101° F.; pulse 80 to LOO; 
respiratory rate, 24; sedimentation rate, 14; 
leukocyte count 17,400 with 90% polymorpho- 
nuclears and a shift to the left. He 4 tempe Ta- 


ture returned to normal on the eighth day. 

ollow-up examination showed the liver and 
ese not palpab le and the cardiac shadow 
smaller than preoperative size. 


Discussion. It is not the purpose of 
this paper to present the detailed clin- 
ical course of the above patients, but 
merely to indicate’ the type of case en- 
countered in the presence of histologi- 
cal evidence of rheumatic carditis. The 
sedimentation rates are expressed in 
mm./hr. corrected for the Wintrobe 
method. 

The auricular biopsies in all these 
cases showed Aschoft bodies juvenile 
in character, with large mono- or multi- 
nucleated cells having a vesicular 
nucleus and often a nucleolus. The 
connective tissue fibers were swollen, 
fragmented and granular in appear- 
ance. Fibrinoid alteration of — the 
ground substance was demonstrated by 
special methods. There was an exuda- 
~ inflammatory reaction within the 

Aschoff body and the adjacent myocar- 
div n and endocardium. In many in- 
stances the predominating cell in the 
inflammatory exudate was. the eosin- 
ophilic leukocyte. All of the appen- 
daves in addition to the above ch: inges, 
showed evidence of endocardial and 
myocardial fibrosis. This association of 
recent and old lesions was thought to 
indicate an exacerbation of the rheu- 
mate process. 

Sixty-seven additional cases of our 
series (16.8%) displayed presence of 
Aschoff bodies in the absence of any 
evilence of acute tissue reaction. The 
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chronic phase of the process was char- 
acterized by the appearance of senes- 
cent changes within the Aschoff bodies 
and by extensive myocardial and e ndo- 
cardial fibrosis. Most of the cells within 
the Aschofl body failed to reveal 
nucleoli so that they lacked the char- 
acteristic owl-eyed appearance. In- 
stead, the nuclei were hyperchromatic 
and = pyknotic often demonstrating 
karyolysis and ki irvorrhexis. Fibrinoid 
was not present and fibroblastic prolif- 
eration had taken place tending to ob- 
scure the outline of the Aschoff body. 

In the remaining 324 auricular ap- 
pendages (81.2%) no Aschoff bodies 
were found and the only detectable 
changes noted were endocardial and 
mvocardial fibrosis. Since the Aschoff 
body has been regarded as the only 
pi athognomonic lesion of rheumatic dis- 
ease, the exact nature of the carditis 
and existing valvular deformity could 
not be established on strict morphologi- 
cal ground alone. In many of these 
cases the clinical history failed to indi- 
cate previous episodes of rheumatic 
fever. Consequently, the rheumatic 
origin of the mitral stenosis is based 
merely on the assumption that rheu- 
matic fever is the most frequent offend- 
er of the mitral valve. Actually, the 
endocardial and myocardial fibrosis and 
the frequently associated valvular 
deformity are clinically more significant 
than the stigma of the process per se, 
the Aschoff body. The latter represents 
a reactive lesion, it appears relatively 
late in the course of the process (5th 
to 6th week? ), and because of its ca 
size and scattered distribution is not 
likely to interfere with the function of 
the organ. However, the extensive 
fibrosis may play a prominent role in 
the deve ‘lopme nt of cardiac failure and 
represents the healed phase in the 
temporal sequence of events that take 
place in the primarily injured connec- 
tive tissue. 
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Several investigators have questioned 
whether or not the findings in the au- 
ricular appendage compare with those 
in other parts of the heart. Twenty-two 
patients of our series died shortly after 
mitral commissurotomy. The micro- 
scopic findings of the heart at post- 
mortem examination paralleled those 
of the surgically removed appendage, 
adding evidence in support of the con- 
tention that the auricular appendage 
is representative of the heart as a 
whole®:!7, 

The medical record of the individual 
patients in each of the two pathological 
categories, active and inactive rheu- 
matic carditis, was analyzed for any 
clinical-laboratory manifestation of ac- 
tivity. Clinical evaluation included de- 
tailed electrocardiographic and roent- 
genological procedures. Most patients 
were subjected to cardiac catheteriza- 
tion tor pressure studies, estimation of 
blood volume and oxygen saturation. 
Preoperative blood samples were an- 
alyzed for complete blood count, 
lematocrit, sedimentation rate, urea 
nitrogen, C-reactive protein, antistrep- 
tolysin O titers and protein patterns 
(ele -ctrophoresis ). The serological stud- 
ies and sedimentation rate were re- 
peated during the postoperative period. 
Comparative roentgenological measure- 
ments of heart size were also carried 
out preoperatively and postoperatively. 

Except for elevation of the erythro- 
cyte sedimentation rate, which in 
the majority of the cases correlated 
with the pathological classification, 
no other clinical or laboratory in- 
dication of preoperative activity was 
found in any of the 400 cases, 
including the 8 who had displayed 
unequivocable evidence of acute carditis 
in the biopsy specimen. The postoper- 
ative course also failed to reveal in any 
of the cases, signs, symptoms or labor- 
atory data which might suggest recru- 
descence of the rheumatic process, and 


histologically active patients did not 
show any increase in operative mortal 
ity or morbidity as compared to th 
microscopically inactive cases. 
Comment. The pathological changes 
observed in the 8 cases presented must 
be considered as reactivation. of the 
rheumatic process. One would expect 
such tissue changes to evoke some sort 
of clinical picture. Except for an eleva 
tion of the sedimentation rate in 5 
cases, the pre- and post-operativ 
course showed a striking paucity ol 
signs and symptoms commensurate 
with the acute tissue lesions. The pos 
sibility exists that the host response has 
been altered 
mote consideration would imply that 


modified. A more r 


the classical pathological concept ol 
acute rheumatic carditis is in need 

revision. The role of the antibiotics 
and steroid hormones on the course ol 
rheumatic fever is not entirely unde 
stood. It is well known that cortison 
will abolish the host response to an 
infectious process without affecting th 
infection. 
day conce we regarding the etiology of 


\ discussion of the present- 


rheumatic fever is be yond the scope of 
this paper. However, it should be men 
tioned that if the Cicup A_ beta 
hemolytic streptococcus _ initiates th 
rheumatic process, such organisms 
could persist in the host without signs 
of active infection while cortisone the: 
apy was applied. Failure to correlati 
serological data with the tissue changes 
might reflect the enthusiastic use ot 
antibiotics in eliminating the sensitiv: 
streptococcus before antibody forma- 
tion can reach significant proportions 
Previous investigators have attempt- 
ed to correlate the occurrence of mural 
thrombosis with the various stages ot 
the rheumatic process**'°. Some he- 
lieve that thrombosis develops more 
frequently in active carditis wh 
others conclude that the incidence in- 
creases with the subsiding of the cur 
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ditis. No correlation could be found 
between thrombosis in the appendage 
and the stage of the rheumatic process 
determined microscopically in our 
(Table 3). 


series of 400 cases 


PrABLE 3.—INCIDENCE OF THROMBO- 
SIS IN AURICULAR APPENDAGES 


No. of appendages 400 
Phrombosis present 66 (16.5%) 


Fhrombosis in healed or healiag 


rheumatic carditis 65 (14.0%) 
Thrombosis in active rheumatic 
carditis l (12.5%) 


\s indicated, the Aschoff body rep- 
resents a highly characteristic lesion 
ind it is justly recognized by the ma- 
jority of workers in this field as the 
stigma of the rheumatic state. Since it 
was not found in all cases and varieties 
of factors may be operating in the 
evolution of the rheumatic state, the 
attempt to individualize the responsible 
factor or factors in this group of cases 
might result in the identification of the 
gent that elicited the Aschoff body 
itself. It might well turn out to be that 
the direct streptococcal injury may be 
the cause of the Aschoff body as a 
specific response of the host. Likewise 
fibrinoid alteration of the ground sub- 
stance is found in some rheumatic 
hearts and not in others. Since the man- 
iiestations of the rheumatic state are not 
static, presence or absence of fibrinoid 
might be related to a phase in the 
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evolution of the lesion. It conceivably 
might reflect a particular type of met- 
abolic disorder brought about by a 
specific provoking agent. It has been 
suggested that the clinical manifesta- 
tions of the rheumatic state have under- 
gone a vast change in character. Since 
this condition is characterized by man- 
ifold signs and symptoms and lacks 
uniform clinical manifestations, this 
becomes exceedingly difficult to prove. 

Summary. A total of 400 consecutive 
left auricular appendage biopsies re- 
moved during surgery for mitral com- 
missurotomy have been reviewed. The 
assumption is made that the Aschofl 
body per se does not express rheumatic 
activity. The process was considered 
tu be active in the presence of altera- 
tion of the ground substance, collagen 
fiber degeneration, regressive changes 
in muscle fibers and an exudative in- 
flammatory reaction within or around 
the Aschoff body. Using these histolog- 
ical criteria in kee ‘ping with the chang- 
ing phases of the rheumatic process, § 
cases of unequivocal active carditis 
were observed. Pre- and post-operative 
studies failed to substantiate the pres- 
ence of tissue activity by clinical means. 
There was a striking lack of correlation 
between the tissue changes and blood 
studies including serological proced- 
ures. It is suggested that the discrep- 
ancies observed may be due to modifi- 
cation of the host response by the use 
of potent therapeutic agents. 
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SUMMARTIO IN INTERLINGUA 


Le Problema de Subclinic Carditis Rheumatic 


Esseva revidite un total de 400 consecutive biopsias del appendice. sinistro 
auricular, obtenite durante operationes pro commissurotomia mitral. Nos postula 
que le corpore de Aschoff per se non representa un expression de activitat 
rheumatic. Nos considerava le processo como active quando il habeva un altera 
tion del substantia fundamental, un degeneration de fibras collagene, alterationes 
regressive in le fibras muscular, e un exsudative reaction inflammatori intra o 
circa le corpore de Aschoff. Iste criterios histologic esseva usate, de accordo con 
le varie phases del processo rheumatic, in le observation de 8 casos de inequivoc 
carditis active. In studios pre- e post-operative, medios clinic non revelava | 
presentia de histo-activitate. I] habeva un frappante absentia de correlation inter 
le alterationes histologic e le observationes hematologic, includente pre wcedimentos 
serologic. Nos opina que le observate discrepantias CS possibilemente explicabili 
como effecto del uso de potente agentes therapeutic. 





Interlingua continued from page 381 


etiam in le plasma de individuos normal. Multe clarification es requirite in 
iste area. 

3. Le toxinas de rickettsias, meningococcos (in un large senso), e bacillos 
de plaga possede potente factores vascular. 

4. Micro-organismos reside in le hospite human a longe intervallos post le 
infection initial. los pote de novo provocar un stato morbose si le cerres 
pondente ambiente es create in le hospite. Le natura de iste ambiente non es 
cognoscite. 

5. Specific therapias administrate durante breve periodos in le phases init il 
de febre fluvial japonese pote resultar in recidivas del patientes. Recidivas es 
frequente in febre typhoide e altere morbos causate per bacterios Gram- 
negative. Interruption o discontinuation del therapia pote prevenir recrudescentia 
In certe casos un combinate therapia vaccino-chimic es possibilemente multo 
recommendabile. 

6. Lesiones cutanee de morbo rickettsial e meningococcemia es simile a 
lesiones de Shwartzman. 

7. Le biochimico e le physiologo, insimul con le microbiologo, le immunoloco, 
e le clinico, manipula le clave al ver natura del morbos infectiose. 
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TREATMENT OF URINARY TRACT INFECTION WITH TRIPLE 
SULFONAMIDES AND A PENICILLIN-TRIPLE SULFONAMIDE 
MIXTURE. A COMPARATIVE STUDY 


By A. Warr 


Boune, M.D. 


AND 


Wituiam E. Cuase, M.D. 


From the 
BACTERIAL invasion of the urinary 
tract is nearly as common as intection 
f the upper respiratory system and 
may have more serious consequences”. 
With increase in the proportion — of 
ged persons in the population, the 
incidence of urinary infections is likely 
Cystitis, 


to become even greater, 


icute® OF chronic Way occasionally be 


the expression of a localized inflamma- 


tion, but usually is secondary to in- 
olvement of some other part of the 
rinary tract 

Of the relatively few organisms that 
nvade the urinary organs, Escherichia 
li is the major offender; others of 
Aero- 
hacter aerogenes, Proteus vulgaris and 
Pseudomonas 


the (Gram-negative group, as 


acruginosa, occur less 
irequently. OF the Gram-positive organ- 
tecalis and the 
stap] lococcus are most commonly re- 


sms Streptococcus 


ponsible for symptoms*. The Gram- 
egative species usually reach the 
pper urmary tract through the lym- 
phatic vessels or by ascent from the 
bladder, generally as a result of ex- 
Gram-positive 
ntections may be conveyed to the 


ternal’ = contamination: 


renal arenchyma or pelvis by the 
00d stream!, Whatever the route of 
the injection, eradication of the invad- 
Ts from the tissues is the goal of 
thera Blood and tissue concentra- 
ons the therapeutic agent rather 


than ine levels, therefore, appear of 


Division of Urology Henry Ford Hospital Detroit, Michigan. 


greater importance, since the infection 
resides in the substance, not the lumens 
of the urinary channels’. 

Ideally, selection of the therapeutic 
agent should be based on preliminary 
identification of the infecting organism. 
However, from the standpoint of lab- 
oratory availability and time limitations, 
it is not always possible or practicable 
to carry out such procedures. Since the 
great majority of urinary infections are 
caused by sulfonamide-susceptible bac- 
teria, treatment, especially of simple 
acute cystitis, is usually initiated with 
the sulfonamides*:!* 

Multiple sulfonamide preparations 
have introduced a greater margin of 
safety into chemotherapy, with lessened 
renal complications, especially crystal- 
luria?'""', A triple mixture combining 
sulfadiazine and its dimethyl and mono- 
methy! derivatives (sulfamethazine and 
sulfamerazine )26:7-12.16-19 | js reported?"! 
to provide high blood levels and excel- 
lent tissue diffusion, with some. evi- 
dence of synergistic action'*"'; and to 
afford more reliable protection of the 
kidney, with fewer evidences of sensi- 
tization'!. Administered in a vehicle of 
aluminum hydroxide gel, the triple sul- 
fonamide mixture is déscribed as hav- 
ing produced higher initial blood con- 
centrations of more prolonged duration 
than similar preparations containing no 
adjuvant?. 

Since in many urinary infections both 
(389 ) 
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cocci and bacilli may be involved, it is 
also often desirable to employ a broad- 
er therapeutic approach. For such 
cases, a combination of sulfonamides 
and penicillin has been recommended", 

The purpose of this study was to com- 
pare the effectiveness of two oral anti- 
bacterial agents, a sulfonamide prepar- 
ation® and a sulfonamide-penicillin 
combination® for routine treatment of 
urinary tract infections in outpatient 
practice. 


Selection of Patients. The series included 
L458 patients, of whom 98% were adult fe- 
males, All presented symptoms and signs of 
acute or chronic bacterial cystitis, with or 
without clinical evidence of possible infection 
in the upper urinary tract. Many patients had 
gross or microscopic hematuria. In these cases, 
itter cystoscopy and retrograde ureteropyelo- 
grams had ruled out other disease. a diagnosis 
of acute hemorrhagic cystitis was established. 

In practically all cases there was no ob- 
struction of the ureters or vesical neck. and 
no calculous or other disease of the urinary 
organs. Thus it was possible to conduct a 
well controlled study of both the  bacteri 
ology and symptomatology of urinary infection 
uncomplicated by diverticula, the presence of 
residual urine, or generally poor emptying 
function. The typical patient was an adult 
female complaining of a variety of urinary 
symptoms, occurring singly or in combination, 
and including frequency, dysuria, nocturia, 
incontinence, suprapubic distress, urethral 
pain, and introital burning or itching 

Method of Study. Initially, each patient 
was catheterized and the uncentrifuged urine 
specimen subjected to microscopic exami- 
nation. A part of this sample was sent, under 
aseptic conditions, to the bacteriological Jab- 
oratory for culture. Bacterial sensitivity studies 
were not done routinely. : 

The patient was then started on oral med- 
ication Seventy-one in the series received the 
triple sulfonamides and 77 were treated with 
the triple sulfonamide-benzathine penicillin 
mixture. The course was started with an in- 
itial dose of 4 teaspoonfuls (20 ml., or 2 gm.), 
followed by 1 teaspoonful (5 ml., or 0.5 gm.), 
1 times a day, contrasting the usually recom- 


mended dosage tor sulfonamides, which is : 
to 3 times this amount. (Bayne and 


workers! have reported that 


> 


sulfonamides initially, followed by 0.5 gi. 
times a day, in a series of normal individua 


produced mean sulfonamide plasma leve 


that were adequate according to accept 
standards!5 ). Medication was taken after ea 


meal and at bedtime, and was continu 


a total of 7 days 


No local treatment to 


14 


urethra or blad 


was used since this would have distorted t 


picture 


Al] patients were advised 
fluid intake of 2000. to 


to maint 


9500 ml. betw 


arising and bedtime each day. Alkalis wi 


( onsidered Unned essary 


were not 


scribed. In certain cases anticholinergic dn 


were administered for control of dysuria 


bladder spasm 


Seven davs after the treatment course 
completed, each patient returned for a foll 
up visit. At this time. details concerning 


ical response to medication 
and a routine urological 
done. A urine specimen 
catheterization, under aseptic 


post-treatment microscoplt examinatio! 


culture. 


were recorder 
examination W 
was obtained 


conditions 


Results. Symptomatic relief, usual 


complete, was obtained by practical 


the entire group. 


The findings in the bacteriologi 


studies (Tables 1, 


2 and 3) are, t 


the most part, self-explanatory. Ot tl! 
total 148 patients, 65% were infect 


bv E. coli. 


There appeared to be no significat! 
difference in the effectiveness otf t 


1 
} 
| 


two preparations used in this stud 
(Table 1). Of the group treated wit 
triple sulfonamides alone, 79% wel 
freed of urinary infection; in 21° t 
infection resisted treatment. Sevent 
five per cent were treated successful! 


with the sulfonamide-penicillin mis 


ture: in 25% infection persisted. 


SIDE EFFECTS. Of the 148 patients 
experience | sid 


studied, only 3 (2% 


Sulfose Suspension (Triple Sulfonamides, containing sulfadiazine, sulfamerazine an sul! 
methazine, 0.167 gm. of each, or a total of 0.5 gm., per 5 ml., in an alumina gel bas 
Bicillin-Sulfas Suspension (containing 150,000 units, or about 150 mg., benzathine 
G, and 0.167 gm. each of sulfadiazine, sulfamerazine and sulfamethazine, per 5 mi. in 


alumina gel base) were supplied by Wyeth Laboratories. 


2 gm. trip 
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One who 
triple sulfonamides had 
2 treated with 
the sulfonamide-penicillin combination, 
one had a typical generalized skin rash 
had swelling and redness of 
the tongue. In all, symptoms of drug 
sensitivity subsided promptly on with- 
antibacterial medication and 
use of supportive measures (cortisone 
and antihistamines). Despite omission 
of alkalis from therapeutic regimen, 


reactions to the drugs used. 
received the 


headache and chills: of 


and one 


drawal of 


there was no evidence of crystalluria, 
PABLE |. SECONDARY GROWTH 
Triple Sulfonamides 
No. of Good 
Organism Cases Results Failures 
E. coli +2 $2 10 
He moly tie Sta ph 
albu 2 2 0 
Staph albus a) ) 0 
{. aerogenes 7 5 2 
Proteus vulgaris 7 6 l 
B ui lige nes l l 0 
Nonhe moly tic 
stre plococ us £ l l 
Pseudomonas sp 2 2 0 
Anaerobic 
streptococcus ] l 0 
Paracolon bacilli l | 0 
Enterococci | 0 1 
71 56 15 
TH, 21% 


and no gastrointestinal disturbances, or 
other effects, were ob- 
served. 


serious side 
Discussion. The result of treatment 
was considered “good” if the post- 
treatment urine specimen was negative 
lor the original infection. The result 
was classified as “failure” if the urine 
continued to show presence of the or- 
ganisin initially demonstrated. In such 
cases bacterial sensitivity studies usu- 
ally were performed to guide the selec- 
tion of other therapeutic agents. 

The coccal infections responded well 
to both agents, as expected. Against E. 
coli oth drugs were about equally 


TREATMENT OF URINARY 





TRACT INFECTION 39] 


effective. The triple sulfonamide prep- 
aration was very satisfactory in the 
small group suffering from Proteus vul- 
garis infection; the organism was erad- 
icated in 6 of the 7 cases. 

In several of the urine cultures done 
7 days after termination of the course, 
a number of organisms were demon- 
strated that had not appeared in the 
pretreatment studies (Tables 2 and 3). 
These bacteria, ak probably had 
been repressed by overgrowth of the 
initial infection, perhaps were present 


PRESENT AT FINAL CULTURE 


Benzathine Penicillin-Triple Sulfonamides 


No. of Good 
Organism Cases Results Failures 
E. coli 54 | 13 
Hemolytic Staph 
albus $ t 0 
Lactobacilli 2 2 0 
A. aerogenes + 2 2 
Proteus vulgaris 2 1 1 
Hemolytic enterococci ] l 0 
Beta hemolytic 
streptococci, } 2 1 
Diphtheroids ; 3 0 
Nonhemolytic 
Staph. aureus l l 0 
Nonhem. enterococcus 2 0 2 
Strep. viridans l ] 0 
im) 58 19 
18% 25; 


in a latent stage during therapy, and, 
therefore, were not affected by the 
medication; or the organisms may have 
occurred as secondary invaders or as 
culture contaminants. In any event, 
since most of the patients with second- 
ary bacterial growth in the urine were 
symptomatically well, and _ posttreat- 
ment urine specimens were negative on 
microscopic examination, the presence 
of such organisms has no serious clini- 
cal significance. Perhaps, in a longer 
follow-up period, there might have 
been some recurrences. However, since 
no patient returned for additional treat- 
ment, it is believed that there were no 
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relapses in those freed of the initial 
urinary infection by the medication. 
Postmedication cultures for the group 
treated with the penicillin-sulfonamide 
combination showed fewer secondary 
organisms (Table 3) than did cultures 
for the group who received the triple 
sulfonamides alone (Table 2). This is 
considered an indication that addition 
of penicillin to the triple sulfonamide 
mixture definitely increased the activity 
of the combination in suppressing sec- 


TABLE 2.--SULFOSE TREATED ( 


\pril, 1956 


ondary bacterial growth in the urinan 
tract. 

Summary. A clinical and bacterio 
logical study was conducted in 148 out. 
patients, of whom 98% were adult fi 
males, to compare the effectiveness of 
two oral preparations, a triple sulfona 
mide mixture and a combination of 
triple sulfonamides with benzathin 
penicillin, for uncomplicated acute and 
chronic infections of the urinary tract 
Before start of medication, urine speci 


ASSES: SECONDARY GROWTH 


PRESENT AT FINAL CULTURE 


. : 
Initial Culture 
Pse udomonas sp 


Paras olon bacilli 


E. colt 


{. aerogenes 


{naerobic stre ptoc occ 


Nonhemolytic Staph albus 


Nonhemoly tic streptococ cl 
Prote us SP. 

Hemolytic Staph. albus 

B. alkalige nes 


Secondar 


Paracolon 

Alpha streptococei 

Lactobacillus ] 

Hemolytic enterococen 

Staph albus 

Nonhe moly tic enterococcus 

Hemolytic streptococei 

Nonhemoly tic staph \ low oOce) > CHSECS 

Enterococcus and St ph. albu 

Nonhemolytic streptococci 

Diphtheroids 

} nterococeus Ss] 

Hemolytic Staph. a 

Proteus and Gram-positive cocci 

Staph aureus 

B. subtil 

E coli 

Nonhemolytic streptococe: and hemolytic 
Staph albu 

Diphtheroids 

Diphtheroids 

Enterococcus $] 

Staph. aureus 

Nonhemolyti Sta pl 

Nonhemolytic Stap/ 


Gram-positive bacilli 


Staph aureus 


TABLE 38.—SECONDARY GROWTH PRESENT AT FINAL CULTURE; BENZATHINI 
PENICILLIN-TRIPLE SULFONAMIDE TREATED CASES 


Initial Cultur: 
BE coli 


A aerogenes 


Nonhemolytic Staph albus 
Diphtheroids 
Beta hemolytic streptococci 


l 


Secondary Gre t} 
Nonhemolytic streptococcus and entero 
COCTCUS 
Nonhemols tic Staph albus $ Cases 
B. subtilus 
Hemoly tic enterococcus 
Nonhemolytic enterococcus (2 cases 
Gram-positive coce) 
Staphylococcus 
iD coli 
Nonhemolytic enterococcus 
Nonhemolytic enterococcus 
Hemolytic Staph albus 
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mens were obtained by catheterization, received — the 


ii penicillin-sulfonamide 
hin . ° . ° ° ° e weer 

and subjected to microscopic examina- combination, 75% were treated success- 
' tion and culture. A variety of organ- fully; in 25% infection persisted. 
CLOTIO 


isms were demonstrated, with E. coli 
LS out 


Both preparations were active against 
present In 69%, 


alt { the coccal infections. The triple sulfon- 
{ . . . . ° ° . 
| | Medication was administered in an amide agent eradicated Proteus vulgaris 
CSS O > 


i initial dose of 2 om. followed by 0.5 — in 6 of 7 cases. 
WrOna 





ange’ om. 4 times a day tor 7 days (the dos- The penicillin-sulfonamide combin- 
are age ustomarily prescribed for sulfon- ation Was more effective than the triple 
Rigor umides is twice this amount or more ). sulfonamides alone in preventing sec- 
ater Seven days after termination of the ondary growth of organisms not present 
med course, all patients received a routine in pretreatment cultures. 


urological examination, with laboratory 


Sensitivity reactions (headache, chills, 
study of the urine. 


rash, swelling and redness of the 
tongue) occurred in 2% but subsided 
the effectiveness of the two drugs used. — promptly on withdrawal of antibacterial 
Of 71 patients treated with the triple 


sulfonamides, 79% were freed of urinary 
infection; in 21% the infective organ- 
isms resisted treatment. Of the 77 who 


There was no significant difference in 


medication and use of supportive meas- 
ures. There was no evidence of crystal- 
luria, and no gastrointestinal distur- 
bance or other serious side effect. 
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AND BLOOD INGESTION AND THE MECHANISM OF AZOTEMIA 
IN GASTROINTESTINAL HEMORRHAGE 
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THE cause for the elevation of the 
blood urea nitrogen concentration fol- 
lowing massive gastrointestinal bleed- 
ing is controversial. Conflicting results 
have been reported by several observ- 
ers. Schiff and his co-workers*® showed 
that the azotemia was dependent upon 
the absorption of nitrogenous products 
from the blood in the gastrointestinal 
tract and was proportional to the 
amount present. Johnson‘, on the other 
hand, emphasized the role of the 
kidney and concluded that the azo- 
temia following gastric hemorrhage did 
not occur in patients in the absence of 
reduction in renal function. Yuile and 
Hawkins*, working with mongrel dogs, 
confirmed Schiff's observations. Black’, 
in his critical review, concluded that 
the evidence suggested that the azo- 
temia was due to the absorption of 
nitrogenous products derived from the 
blood in the intestine, when the kidney 
function was impaired by a diminished 
renal blood flow. Greenblatt and Cohn?, 
presented data that supported the lat- 


ter concept. They postulated that there 
was a critical level for blood loss in 
normal subjects which reduced the cir- 
culating blood volume causing impaired 
renal function resulting in azotemia 
They demonstrated that there was no 
appreciable nitrogen’ _ retention or 
change in urea clearance following 
venesection and autoingestion of 550 
ml. of blood; whereas, with 800 ml. a 
significant azotemia developed and a 
marked fall in urea 
occurred. 

In view of the conflicting reports. 
the present investigation was uncer- 
taken in order to study the effects, in 
normal subjects, of ingested protein 
of various types (beefsteak, protein 
concentrate and human blood), on the 
blood urea nitrogen and the 24-hour 
total urinary nitrogen excretion. 


cleat mce 


Methods. Five healthy male physicians 
between the ages of 25 and 39 years, volun- 
teered for this experiment. There were no 
| 
tl 


histories of previous hypertension ol I 
disease and all had normal physical exami 


°Present address: Senior Assistant Surgeon, U. S. Public Health Service, National Cancet 
Institute, Clinical Center, Bethesda 14, Maryland. 
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nations. 


Three to 5 days prior to the experi- 
ment, urea clearance studies were performed. 
\ routine urinalysis, including specific gravity 
ind examination was done at 
time. The results of these tests were 

il normal 
Citrated human blood was obtained from 
the blood bank. This blood had been diluted 
in a ratio of 4 to 1 with a 4% solution of 
that 1,000 ml. of bank 


microscopic 


the Sathe 


sodium citrate, so 


blood contained 800 ml. of whole blood. The 
werage total protein content of the blood 
was 7.5 gm. per LOO ml. and the average 
hemoglobin was 15 gm. per cent. Thus, 800 


blood was calculated to contain 
After a 10-hour fast, a 
Levine tube was passed into the stomach of 

subjects, (A, B and C) and 1,000 ml. of 
the blood administered to each in 15 


nl. of whole 


ISO gm. of protein. 


was 
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One week later, the above study routine 
was repeated on the same 3 subjects, but this 
time a single meal of a protein concentrate 
preparation ®, equivalent to 180 gm. of pro- 
tein, was administered instead of blood. The 
same studies were performed. on subjects 
C, D and E using varying amounts of beef- 
steak®® — alone beefsteak — plus 
centrate. 


and con- 


Results. The results of the control 
studies performed on these normal 
subjects before the experiment was 
started are tabulated in Table 1. All 
the values are normal and there is no 
evidence of impaired renal function. 

Figure 1 demonstrates the blood urea 
nitrogen curves obtained after the in- 


rABLE 1.—RESULTS OF CONTROL STUDIES ON 5 NORMAL SUBJECTS 

Subject ‘ A B C D E 
Weight, kg 67.3 89.1 69.1 67.3 80.0 
Age, years 27 39 25 28 25 
Blood pressure mm. Hg 110/60 134/80 110/70 124/76 120/80 
Urinalysis neg. neg. neg. neg. neg. 
Blood urea nitrogen mg./100 ml. 19 18 15 19 22 
Creatinine mg./100 ml. 1.4 0.8 0.8 1.4 1.0 
Urea clearance % of normal 130 132 136 98 136 


ninutes. The effect of psychic trauma ap- 
peared to be nonexistent. All maintained their 
usual daily activities. They were permitted 
to drink up to 2,000 ml. of water and to 
smoke Except for an occasional piece of pep- 
permint candy, no other food was eaten for 
Blood from each for 
rea nitrogen determinations, prior to the 
ingestion and at 2 to 3-hour intervals 
for 1l to 14 hours and 24 hours later. Twenty- 
tour hour were collected 
under toluene and analyzed for total nitrogen 
ontent. The urea nitrogen values were de- 
termined by the micro-aerofiltration method 
t Sobel?. The normal range in this labora- 
tory is 10 to 22 mg. per 100 ml. of blood. 
Due to technical difficulties, it was impossible 
to perform total fecal nitrogen studies. The 


24 hours. was drawn 
; 
bloc Te 


urine specimens 


subjects who ingested the blood, however, 
had black, tarry stools (non-diarrheic) for 
> to days. 


*Protinal was the protein concentrate employed and was kindly supplied by the 


Drug Co.., 


Philadelphia, Pa. 


per 60 gm. of mixture; 


gestion of 800 ml. of whole blood 
(equivalent to 180 gm. of prote in) by 
subjects A, B and C. The maximum e le- 
vations of the blood urea nitrogen were 
4,5 and 7 mg. per 100 ml. (25 to 35% 
increase ) above the basal fasting level. 
T hese rises occurred at approximately 

5 hours after the ingestion of the blood 
we fell to normal levels within the 24 
hours of the experimental period. 

After the ingestion of 180 gm. of 
protein concentrate (as 293 gm. of Pro- 
tinal) by the same subjects A, B and C, 
the urea nitrogen figures rose 19, 20 and 
21 mg. per 100 ml. (100 to 119% in- 
crease) above the fasting levels, as 
shown in Fig. 2. These maximum ele- 


National 


This preparation contained 18.4 gm. of the protein concentrate 
293 gm. of Protinal, equivalent to 180 gm. of protein, were mixed with 


Water in a Waring Blender before administration. 
ean beefsteak which contained 172 gm. of protein per kilogram was used. 
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vations occurred 7 to 9 hours after in- 
vestion of the concentrate and although 
the values declined, they did not 
turn to the basal levels in 24 hours. 

\fter the ingestion by subjects C, 
D and E of from 100 to 262. gm. of 
wrotein, either beefsteak alone 
supplemented w ith protein concentrate, 
the urea nitrogen values rose 14 to 45 


re- 


as or 





mg. per 100 ml. above the basal level 
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ISO gm. of protein concentrate (sub- 
jects A, Band C). The levels of urinary 
nitrogen were approximately twice as 
great for protem concentrate as for 
the equivalent amount of blood  pro- 
tcin. 

Figure 5 represents the urinary nitro- 
ven excretion in all 5 subjects after the 
ingestion of varying amounts of pro- 
tein as concentrate or beefsteak or 
S- PROTE/N AS BEEF STEAK 


P-PROTEIN AS CONCENTRATE 
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Fig. 


67 to 237% increase). As can be ob- 
served from Fig. 3, the maximum urea 
nitrogen elevations occurred 64 to 10 
hours after ingestion and were directly 
1 lated to the amount of protein eaten. 
values did not the basal 
levels after 24 hours. 

Figure 4 contrasts the 24-hour urin- 
ary nitrogen excretion after ingestion 
o! $00 ml. of whole blood and after 


The reach 


oy) 


both, and as SOO ml. of blood. The 24- 
hour total nitrogen excretion is directly 
proportional to the amount of concen- 
trate or beefsteak, or both, taken into 
the gastrointestinal tract. The protein of 
blood does not appear to be absorbed 
from the gastrointestinal tract as readily 
as the other proteins used. There is, 
however, sufficient absorption to in- 
crease the 24-hour urinary nitrogen 
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excretion over the basal level during a 
24-hour fast (subjects A and C) 

Discussion. The ingestion of 800 ml. 
ef whole human blood by normal adult, 
healthy males produced only a slight 
rise in the blood urea nitrogen concen- 
Greenblatt and Cohn demon- 
strated that after venesection and auto- 
ingestion of a similar quantity of blood, 
a marked drop in urea clearance occur- 
red and a significant azotemia resulted. 
The present study would tend to sub- 
stantiate their postulate that impaired 
renal function resulting from a reduc- 
tion in the circulating blood volume is 
the basic factor in the development of 
the azotemia. 

The ingestion within 30 minutes of 
239 gm. of protein concentrate (quanti- 
tatively equivalent to 180. gm. of pro- 


tration. 


tein in SOO ml. of whole blood) re- 
sulted in significant elevations of the 
blood urea nitrogen values greater 


than those obtained by Greenblatt and 
Cohn after The maximal 
rise with protein concentrate occurred 
in 7 to 9 hours; the maximal rise with 
blood after venesection occurred after 
This would indicate that the 
primary azotemia in 
studies is different. It results di- 
rectly from absorption and metabolism 
of the protein in the former and 
primarily from impaired renal function 
in the latter, as indicated by the maxi- 
mum reduction of the urea clearance 


venesection. 


24 hours. 
mechanism for 


these 


Case, 


24 hours. 
It appears that blood is not absorbed 
trom the bowel as readily as the beef- 


teak protein concentrate. The 24- 
jour urinary nitrogen and maximum 


blood urea nitrogen values were sig- 
ificantly less for blood than for equiv- 
lent amounts of the other proteins 


sed. The maximum blood urea nitro- 
en and 24-hour urinary nitrogen 
ilues obtained for the varying 


mounts of beefsteak and protein con- 
centrate were directly proportional to 


Cohn et al.: 
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the amount of protein ingested and 
independent of type. As little as 100 
gm. of protein, as beefsteak, produced 
a greater maximum blood urea nitrogen 
wnd 24-hour urinary nitrogen level than 
ISO gm. of blood protein. 

This study is actually a control for the 
previous conflicting experimental obser- 
vation in the literature and demonstrates 
the differences in absorption and me- 
tabolism between blood and other pro- 
teins from the gastrointestinal tract. It 
appears that the time of occurrence of 
the maximum blood urea nitrogen ele- 
vation is significant in the interpreta- 
tion of the data. A similar experiment 
was performed by Gregory et al*. They 
fed blood and various ty pes of proteins 
to dogs. The present findings parallel 
their results, including the time of the 
blood urea nitrogen elevation. The rise 
with fed blood was higher in the dogs 
than humans. This may have been 
due to the fact that more blood per 
kilogram was fed to the dogs. The 
present data practically duplicate the 
previous results. 

It may be possible to reconcile the 
diverge nt opinions concerning the 
mechanism of the azotemia. Yuile and 
Hawkins fed blood fractions to mon- 
erel dogs and observed the peak of the 
blood urea nitrogen levels early, be- 
tween 4% and 10 hours. They failed to 
bleed their dogs and assumed that the 
azotemia resulted from absorption of 
the blood fractions. The present experi- 
mental data likewise demonstrated 
maximal blood urea nitrogen figures 
between 4% and 10 hours after blood 
ingestion. This was also directly due 

) protein absorption from the ‘blood 
in the intestine. Kaump and Parsons® 
bled their dogs and fed them their own 


blood. They noted a maximum blood 
urea nitrogen rise after 24 hours. 


Greenblatt and Cohn made the same 
observations in their human subjects. 
It would thus appear that blood, 
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placed directly into the vastrointestinal 
tract, in the absence of hemorrhage, 
produced a slight but maximal urea 
nitrogen elevation before 10 hours. In 
the presence of severe hemorrhage the 
peak rise occurred after 24 hours, due 
primarily to a contracted blood volume 
with resultant impairment of renal 
function. Schiff and his co-workers re- 
ported maximum urea nitrogen eleva 
tions within hours after 1,000 ml. 
whole blood feedings. These elevations 
were significantly higher than those ob 
served in the present experiment. Their 
patients, however, were in an older age 
group. Some of them were a 
sive, while others had diminished ure: 
clearances. The early presence of sig- 
nificant azotemia seems to indicate that 
the peak rise was due to absorption of 
blood protein causing overloading of 
the kidneys which may have had some 
pre-existing degree of renal damage. 
It appears from our studies that pro- 
tein from ingested blood is very poorly 
absorbed. Protein from protein con- 
centrate or steak is very easily absorbed 
and metabolized and raises the blood 
urea nitrogen to high levels. The urin- 
ary excretion of nitrogen is proportional 
to the amount of protein absorbed. The 
increase in urinary nitrogen is small 
when due to the absorption of blood 
proteins from the intestine, and it is 
large when equivalent amounts of pro- 
tein as protein concentrate or steak are 
present in the gastrointestinal tract. 
Thus, when there is a marked eleva- 
tion of the blood urea nitrogen from 
castrointestinal hemorrhage, diminish- 
ed renal excretion with nitrogen reten- 
tion must be present. This is due to 
cither pre-existing renal damage or im- 
paired renal circulatory dynamics. It 
might incidentally be noted that high 
protein feedings, such as the Meulen- 
gracht diet, would contribute largely to 
the azotemia and would cause a greater 
degree of urea nitrogen elevation than 


. Protein feeding: 
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would fasting or the feeding of fat or 
carbohydrate. This does not imply dis- 
approval of the Me ulengracht diet, but 
indicates that the level of the azotemia, 

bleeding patients on such a diet, is 
not necessarily a measure of the sever 
itv of the hemorrhage. 

‘Summary and Conclusions. 1. In 
healthy adult males, a single feeding 
of a large quantity ot whole blood pro 
duces a small rise in the blood urea 
nitrogen. The peak rise occurs early 
within 12 hours. 

2. Single equivalent protein feeding 

of beefsteak or protein concentrate, or 
both, to the same subjects produces a 
large rise in the blood urea nitrogen 
The peak rise also occurs early, within 
12 hours. 
3. In both instances the azotemia ap 
pears to be dependent upon the degree 
of absorption and metabolism of the 
ingested proteins. The protein ol 
whole blood is not absorbed as readily 
as beefsteak or protein concentrate. 

The quantitative 24 hour urinary 
nitrogen excretion is directly propor 
tional to the degree of absorption and 
metabolism of the ingested protein 
This value is much lower for ingested 
blood than for other proteins, 

The important factors in the azo 
temia of gastrointestinal hemorrhag 
are: a) The size of the hemorrhage 
\fter venesection and ingestion of 
critical amount of whole blood, a sig 
nificant rise in the blood urea nitrogen 


develops and a marked fall in urea 


clearance occurs. The peak rise di 
pends upon exceeding the critical level 
for blood loss, thus producing a con 
tracted blood volume with diminutio: 
in renal excretory function. b) Pr 
existing renal disease: This will be a: 
gravated by an even smaller compr 
mise of the circulation and may caus 
the peak blood urea nitrogen rise to 
occur earlier (within 12 hours). « 
This may serve as 
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large source for early elevation of the — sorption of ingested protein food from 
blood urea nitrogen. If the renal ex- the gastrointestinal tract will contribute 
cretory function is impaired, the ab- greatly to the azotemia. 
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SUMMARIO E CONCLUSIONES IN INTERLINGUA 


Inducite Azotemia in Humanos post Ingestion Massive de Proteina e Sanguine 
e le Mechanismo de Azotemia in Hemorrhagias Gastrointestinal 


1. In masculos adulte in bon stato de valetude, un ingestion unic de grande 
quantitates de sanguine integre produce un parve augmento in le nitrogeno del 
urea sanguinee. Le culmine del augmento es tosto attingite, i.e. intra 12 horas. 

2. Un equivalente ingestion unic de proteina in le forma de beefsteak 0 concen- 
trato proteinic o de un combination de ambes produce in le mesme individuos 
un grande augmento in le nitrogeno del urea sanguinee. Etiam hic le culmine del 
augmento se attinge tosto, intra 12 horas. 

3. In ambe casos le azotemia depende apparentemente del grado de absorption 
e metabolismo del proteina ingerite. Le proteina de sanguine integre non es 
absorbite tanto facilemente como le proteina de beefsteak 0 concentrato proteinic. 

4. Le quantitate del excretion urinari de nitrogeno intra 24 horas es directemente 
proportional al grado de absorption e metabolismo del proteina ingerite. Iste 
valor es multo plus basse pro sanguine ingerite que pro altere proteinas ingerite. 

5. Le factores importante in le azotemia de hemorrhagia gastrointestinal es 
le sequente: (a) Le dimensiones del hemorrhagia. Post venesection e ingestion 
de un critic quantitate de sanguine integre, il occurre un significative augmento 
in le nitrogeno del urea sanguinee e un marcate reduction del clearance de urea. 
Le culmine de ille augmento in le nitrogeno del urea sanguinee depende del 
perdita de sanguine, i.e., del exceder, per iste perdita, de un definite nivello critic, 
resultante in un contrahite volumine sanguinee con diminution del function 
excretori renal. (b) Pre-existente morbo renal. Isto es aggravate per un ancora 
plus parve compromisso del circulation e pote effectuar un plus rapide attingi- 
mento del culmine del augmnto de nitrogeno del urea sanguinee, i.c., un 
ittingimento de ille culmine occurrente intra 12 horas. (c) Ingestion de proteina. 
isto pote functionar como un ric reservoir pro le precoce elevation del nivello 

le nitrogeno in le urea sanguinee. Si le function excretori renal es defective, 
e absorption de ingerite proteina per le tubo gastrointestinal contribue grande- 
inente al azotemia. 








HEMORRHAGIC DIATHESIS WITH INCREASED CAPILLARY FRAGILITY 
CAUSED BY SALICYLATE THERAPY 


By Paut G. Frick, M.D., Pa.D. 
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HEMORRHAGE has been recognized 
as a complication of salicylate therapy 
since 1883°. Fatal cases have usually 
been the result of suicidal attempts", 
accidental ingestion of large doses by 
children or daily intravenous admin- 
istration of 10 gm. of sodium salicyl- 
ate!®, Such cases must be regarded as 
rarities if one considers the wide use of 
salicylates in the dosage commonly 
employed. However, several authors 
have reported hemorrhagic symptoms 
of lesser degrees, but of clinical im- 
portance after much less than 10 gm. 
of salicylates per day*'*:'7, The present 
report illustrates 3 such instances. 


Material and Methods. BLEEDING TIME was 
determined by the method of Ivy. The max- 
imurn normal time is 6 minutes. 

CLOTTING TIME OF VENOUS BLOOD. One 
milliliter of blood was placed in each of 3 
glass tubes (75 by 8 mm.). Starting 10 
minutes atter venipuncture, the first tube 
was tilted every minute until clotted. The 
second tube was started when the endpoint 
of the first one was reached. The third tube 
was started when the second one was clotted. 
The endpoint of the third tube was recorded 
as clotting time of venous blood. Maximum 
normal time is 30 minutes. 

PROTHROMBIN TIME was performed by the 
method of Quick!®, The normal range is 13 
to 15 seconds. 

RECALCIFICATION TIME. This was the time 
between the addition of 0.1 ml. of 1/40 M 
CaCl. solution to 0.1 ml. of oxalated plasma 
and the appearance of a clot. The maximum 
normal time is 180 seconds. 

THE PLATELET COUNT was determined by 
the method of Rees and Ecker!2. 

CAPILLARY FRAGILITY was estimated by the 
Rumpel-Leede test!®, ’ 

CLOT RETRACTION was noted by observation 
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of the clot incubated at 37° C. for 12 hours 

FIBRINOGEN was determined by the method 
of Ratnoff! 

rHROMBIN TIME. The time interval he 
tween the addition of O.1 ml. of a standard 
ized thrombin solution to 0.1 ml. of oxalated 
plasma and the appearance of a clot) was 
the thrombin time. The thrombin solution was 
standardized to give a normal time of 23 to 
28 seconds 

PROTHROMBIN CONSUMPTION TEST. Two mil 
liliters of blood were placed in a dry glass 
tube of 75 by 8 mm. and incubated at 37 
C. Two hours after venipuncture 0.1 mil. of 
the supernatant serum was added to a mixture 
of 0.1 ml. of normal BaSO, treated plasma 
(used as fibrinogen substrate), O.1 ml. of 
thromboplastin solution and 0.1 ml. of 1/40 
M CaCk solution. The time interval between 
the addition of serum and the appearance ot 
a clot is the serum prothrombin time. Normal 
values exceed 95 seconds 

Normal BaSO, treated plasma. One hundred 
milligrams of BaSO, were added to each mil 
liliter of normal oxalated plasma. The mixture 
was gently shaken at room temperature for 
5 minutes and the BaSO, centrifuged out at 
2000 r.p.m. for 10 minutes. 

Case Reports. case 1. A.P., a 48-year-old 
housewife, was admitted to the University o! 
Minnesota Hospitals for a breast biopsy. At 
the time of surgery on May 9, 1955, the blood 
loss Was more marked than ore would usually 
expect with such a procedure. The histologi: 
report of the frozen section was “intraducta 
papilloma.” Because of the excessive bleedin: 
it was decided to defer mastectomy. Post 
operatively blood oozed for several days fro1 
the incision and a large hematoma surrounde: 
the wound. Tests of hemostasis performed o: 
May 10,-1955, are presented in Table 1. Th: 
only abnormalities were a prolonged bleedin 
time and a positive Rumpel-Leede test. TI 
past history revealed that the patient ha 
had rather severe menorrhagia from 1948 1 
1951. Several curettages were of no diagnost 
value and in 1951 it was finally decided t 
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perform a hysterectomy. The uterus revealed 
no abnormalities to account for the bleeding. 
Phe operation was uneventful. The patient 
had also noticed that she bruised easier and 
bled longer after cuts since 1948. After more 
Intensive questioning it was disclosed that the 
patient had been taking from 4 to 8 aspirins 
i day for arthralgia since 1948, Suspecting 
that this may have been the offending agent, 
the drug was stopped on May 11, 1955, and 
a repetition of the tests of hemostasis 8 days 
later revealed no abnormalities. A simple 
inastectomy was performed on May 20, 1955, 


without any he morrhagic complications. 


COMMENT. The onset of hemorrhagic 
symptoms with the beginning of a self- 
prescribed maintenance dose of aspirin 
in 1948S is strong circumstantial evi- 
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CASE 2. C.O., a 66-year-old housewife, was 
transferred to the University of Minnesota 
Hospitals on February l 1955. two weeks 
after an episode of hematemesis which was 
successtully treated with blood transfusions 
in another hospital. The patient had no pre- 
monitory gastrointestinal symptoms and had 
never been bothered by any digestive troubles 
in the past. For approximatively 20 years the 
patient had been taking aspirins intermittently 
for arthritis. She was also known to_ bruise 
easily for several years; the onset of this 
symptom could only be approximated. The 
patient remembered that she did not bruise 
easily in her youth and during adult life 
when she had her children. Positive physical 
findings were limited to a minimal degree 
of rheumatoid arthritis. Radiologic studies of 
the gastrointestinal tract were negative. A 


PABLE 1. STUDIES OF HEMOSTASIS IN CASE 1, A.P 


Bleeding time (min 
Clotting time (min 
Prothrombin time (se« 
Recalcification time (se 
Platelets (per c¢.mm 
Rumpel-Leed test 

Clot retraction 

Fibrinogen (mg. per 100 ml 
Fhrombin time (see 


May 10, 1955 
Patient on Aspirin 


May 19, 1955 
Patient off Aspirin 


Prothrombin consumption, serum prothrombin time 2 


hrs. after venipuncture (sec 


Therapy Therapy for 8 Days 
s* 5 
25 23 
14.8 13.6 
150 150 
153,000 162,000 
Positive Negative 
Normal Normal 
410 400 
28.0 23.0 
33.2 29.2 


* Development of subcutaneous hematoma at the site of skin-puncture. 


dence that bleeding and salicylate ther- 
ipv were related. It is of interest that 
the patient remembered that she did 
not take any aspirin during the hospit- 
lization for the last curettage and the 
ubsequent hysterectomy in 1951. This 
robably accounts for the uneventful 
iysterectomy. While hospitalized for 
he breast biopsy she kept on taking 
spirin out of her own supply. The 
eturn of the abnormal tests of hemo- 
tasis to normal after discontinuing the 
rug and the uneventful mastectomy 
trongly indicate that the patient's 
emorrhagic symptoms were induced 
y salicylates. 


gastroscopic examination revealed only a few 
patches of atrophic mucosa. The maximum 
degree of free gastric acid after histamine 
stimulation was 52. Total acidity was 68 
degrees. Hepatic function tests were normal. 
The tests of hemostasis on February 1, 1955, 
were all within normal limits (Table 2). It 
should be stressed that the patient had taken 
aspirins (0.3 gm., 6 times daily, on the aver- 
age) up to the episode of hematemesis on 
January 17, 1955, but had stopped the drug 
thereafter. A test dose of enteric coated 
aspirins (0.6 gm., 3 times daily) was given 
for 4 days and the tests of hemostasis were 
repeated thereafter. The Rumpel-Leede test 
became markedly positive. The bleeding time 
was not avlenaed. but its interpretation is 
open to question because of the development 
ot a subcutaneous hematoma at the site of 
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skin puncture within 30 seconds atter per- 
forming the puncture. This observation has 
actually diagnostic importance, because the 
development of this type of hematoma is a 
frequent occurrence mn bleeding time deter- 
minations on individuals with either thrombo- 
cytopenia or congenital familial increased 
capillary tragility (van Willebrand’s disease ). 
Since the platelet count was normal, one has 
to assume that this phenomenon was the re- 
sult of increased capillary fragility 
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occasionally occurs without demon- 
strable pathology or drug therapy. It 
is probable, however, that aspirin in- 
duced some degree of gastric irritation 
and a defect of hemostasis which both 


played an etiologic rdle. Ulcerations of 
gastric mucosa have been reported after 


salicylate therapy’, but in the present 
case they could not be demonstrated. 


TABLE 2.—STUDIES OF HEMOSTASIS IN CASE 2, C.O. 


Bleeding time (min 
Clotting time (min 
Prothrombin time (sec 
Recalcification time (sec 
Platelets (per c.mm 
Rumpel-Leede test 

Clot retraction 

Fibrinogen (mg. per 100 ml 
Thrombin time (se« 


Prothrombin consumption, serum prothrombin time 2 


hrs. after venipuncture (sec 


February 4, 1955 
Patient on Aspirin 
The rapy for 4 Days 


Fe bruary 1, 1955 
Patient off {sprrin 
Therapy for 2 Weeks 


2 
19 21 
15.0 14.4 
150 120 
214,000 212.000 
Negative Positive 
Norma! Normal 
860 390 
28 0 245 
37.9 44 4 


* Development of subcutaneous hematoma at the site of skin-puncture. 


TABLE 3.—STUDIES OF HEMOSTASIS IN CASE 3, R.B. 


Dece mbe a 1 2. 


Patient on Aspirin 


Therapy 


Bleeding time (min Q* 
Clotting time (min 20 
Prothrombin time (sec 17.5 
Recalcification time (sec 100 
Platelets (per c.mm 250,000 
Rumpel-Leede test Positive 
Clot retraction Normal 
Fibrinogen (mg. per 100 ml 325 
Thrombin time (sec. 24.0 


Prothrombin consumption, serum 
prothrombin time 2 hrs. after 
venipuncture (sec 40.5 


1954 December 20), 1954 


December 27. 1954 
Patient on Aspirin 
Therapy for 7 Days 


Patient off Aspirin 
Therapy for 8 Days 


2 3 
24 24 
15.0 15.0 
150 150 
212.000 204,000 
Negative Positive 
Normal Normal 
23.0 28.0 
5.2 55.0 


* Development of subcutaneous hematoma at the site of skin-puncture. 


COMMENT. There is little doubt that 
in this patient aspirin induced a _posi- 
tive Rumpel-Leede test and a qualita- 
tive abnormal bleeding time. The ques- 
tion whether the episode of hemateme- 
sis was secondary to salicylate therapy 
cannot be answered with certainty, be- 
cause it is well known that hematemesis 


cAsE 3. R.B., a 66-year-old retired sales 
man, had been confined to a wheelchair fo 
20 years for a crippling rheumatoid arthritis 
The mainstay of his therapy was aspirin, « 
which he took from 8 to 10 tablets (0.3 gm 
each) a day. During the fall and winter o 
1954 the patient had several episodes « 
epistaxis which necessitated the transfusio: 
of 1500 ml. of blood in an outside hospita 
In November, 1954, he had melena for 
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days The admission to the University ot 
\linnesota Hospitals on December 11, 1954, 
was prompted by a new episode of severe 
epistaxis. It was not possible to localize any 
bleeding point and, despite anterior and_pos- 
terior nasal packs, the patient had to be 
given 2000 ml. of blood. Except for a severe 
rheumatoid arthritis the physical examination 
was negative. The patient was normotensive. 
Vests of hemostasis on admission revealed a 
positive Rumpel-Leede test and a minimal 
prolongation of the prothrombin time (Table 
3). An ecchymotic area developed at ihe 
site of skin-puncture performed for the de- 
termination of the bleeding time. Aspirin 
therapy was immediately discontinued and 
9 days later on December 20, 1954, all tests 
of hemostasis had reverted to normal. The 
patient was then restarted on enteric coated 
aspirins (0.3 gm., 4 times per day). Seven 
days later the Rumpel-Leede test had be- 
come positive and several bleeding time de- 
terminations, though not prolonged, were all 
complicated by the development of a sub- 
cutaneous hematoma at the site of  skin- 
puncture. The prothrombin time remained un- 
changed. Radiologic studies of the gastroin- 
testinal tract revealed a few diverticula in the 
sigmoid colon. Liver function tests were 
normal, 


COMMENT. This patient developed 
symptoms after many 
years of continuous salicylate the rapy. 
He is the only case with a mild prolong- 
ation of the prothrombin time. The 
return of all tests of hemostasis to 
normal after stopping aspirin and the 
induction of the abnormal Rumpel- 
Leede test and bleeding time upon 
resumption of therapy, is adequate 
proof for the etiologic role of the drug. 

Discussion. The pathogenesis of 
salicylate induced hemorrhagic symp- 
toms has practically always been at- 
tributed to its prothrombin depressing 
ictivity. That salicylic acid and its salt 
havea prothrombopenic effect has been 
lemonstrated beyond doubt in the ex- 
vcrimental animal® and in human be- 
'’ More recent experiments have 
lso shown that there is an associated 
‘epression of the stable prothrombin 
onversion factor*. However, a_pro- 
ounced effect on these clotting factors 


hemorrhagic 


re 
ngs 


is only observed with large and _ re- 
peate d doses of salicvlates. The degree 
of prolongation of the prothrombin time 
occasionally encountered with com- 
monly used doses of these drugs is 
usually not sufficient to account for the 
bleeding. Another disturbance of the 
mechanism of hemostasis had to be 
implicated, therefore, to account for 
the hemorrhagic diathesis patients 
who are on small doses of salicylates 
and who do not show any changes in 
the prothrombin time. The 3 cases pre- 
sented above leave little doubt that 
aspirin therapy induced increased cap- 
illary fragility. It is rather surprising 
that only very few authors®"*'* have 
suggested an untoward effect of salicyl- 
ates on the capillaries. The fact that 
with the widespread use of these drugs 
only few patients develop complica- 
tions is a very fortunate one and sug- 
gests that the development of increased 
capillary fragility to aspirin is a matter 
of individual se nsitivitv. For control 
purposes we have tested 20 patients on 
prolonged salicylate therapy and were 
unable to find any abnormalities of 
either the Rumpel-Leede test or the 
bleeding time. A mild prolongation of 
the prothrombin time was encountered 
5 times without any hemorrhagic symp- 
toms. Elevated fibrinogen levels, as in 
patients A.P. and C.O., were probably 
related to the underlying rheumatoid 
disease. 

The observations reported above em- 
phasize the need to consider salicylates 
as possible offending agents in any case 
of une xplaine d acquired hemorrhagic 
diathesis. 

Summary. 1. Three patients have 
been presented who developed hemor- 
rhagic symptoms while on aspirin ther- 
apy. All of them had a positive Rumpel- 

Leede test and an abnormal bleeding 
time. Only one case showed a minimal 
prolongation of the prothrombin time. 

Interruption of salicylate therapy 
was followed by a normalization of all 
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tests of hemostasis. Resumption of the 3. It is believed that salicylate ther TH 
drug in two cases reinduced the ab apy increased capillary fragility and HA 
normal bleeding time and the positive was the major, if not the only, cause CH 
Rumpel-Leede test. of the acquired hemorrhagic diathesis i 
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SUMMARIO IN INTERLINGUA to 
wal 
Diathese Hemorrhagic con Augmentate Fragilitate Capillar, Causate per tot 
Therapia a Salicylato s1 
l. Es presentate tres patientes qui disveloppava symptomas hemorrhagic | 
durante un curso therapeutic a aspirina. Omnes habeva un reaction positive in Ind 
le test de Rumpel-Leede e un anormal tempore de sanguination. Solmente un " 
del casos monstrava un minime prolongation del tempore prothrombinic. - 
2. Le interruption del therapia a salicylato esseva sequite per le normalisatior -_ 
de omne tests de hemostase. In duo casos le recomenciamento del therapia i 
re-induceva le anormal tempore de sanguination e le reaction positive in le tes! ito 
de Rumpel-Leede. 7 
3. Nos opina que le therapia a salicylato augmentava le fragilitate capillar « ar 


esseva le major si non le sol causa del acquirite diathese hemorrhagic. 
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HAVIOR AND GENERAL ECONOMY ON STANDARDS OF LIVING: IV. 
CHARACTERIZATION OF THRESHOLDS AND STAGES OF DEVELOP- 
MENT IN THE BIOECONOMIC MECHANISM 


By ALEXANDER LANGER, M.D. 


AND 


Pau. S. Hensuaw, Pu.D.? 


IN Papers 1, IL and III of this series, 
a methodology was developed for nu- 
merical comparison of levels of living 
in different countries and_ territories 
and for evaluation of various key de- 
terminants. The methodology then was 
used as a means for identifying coun- 
tries and territories with similar prob- 
lems, and for designating the character 
and magnitude of changes required to 
achieve different amounts of improve- 
ment. It is the aim of this paper to 
consider the mechanism by which prog- 
ress is made from one level to another, 
to recognize turning points along the 
way, and to give fuller interpretation 
to the Country Situation Index formula 
Sa model. 

In the previous papers, a Situation 
each of 
70 countries and territories (for which 
data are available) which gives indica- 
tion of progress made. By systematic 


Index value was obtained for 


rrangement of the countries and _ter- 
ritories, according to Situation Index 
alues, a scale of development was 
obtained with the more advanced coun- 
tries at the top and the less advanced 
t the bottom. The range thus set off 
can be regarded as the pathway of 
hiveconomic progress, and the process 
hich operates to cause rise or fall 
on the scale can be treated as a mech- 
lism and analyzed. 

RECOGNITION OF THRESHOLDS AND 
SAGES OF DEVELOPMENT. Previously, we 
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have taken cognizance of progress in 
terms of three elements: food intake, 
industrial energy consumed, and in- 
come, all on a per capita basis. These 
clements, as made evident previously, 
represent in a general way the agricul- 
tural, industrial and economic produc- 
tivity of the people in each instance. 
As emphasize ‘d, each by itself can be 
taken as a measure of progress, and a 
combination of the three can be taken 
as a more stable and more representa- 
tive measure. We have, then, besides 
the over-all Situation Index (S.1.) scale, 
the scales for caloric intake (C), indus- 
trial energy consumed (E) and income 
(1), by means of which turning points 
can be identified and characterized. 
Because of its underlying importance, 
caloric intake will be considered first. 
The procedure will be to develop on 
an a priori basis a picture of thresholds 
and stages in the bioeconomic process 
and after that to derive representative 
values for different components as they 
apply at different levels. 

In picturing the process of bioeco- 
nomic development, it is logical to begin 
with biological features. Underlying all 
living activity are the dominant  in- 
stincts for self preservation and species 
preservation. Subsistence is a require- 
ment for both. When per capita food 
intake drops below a certain level, star- 
vation occurs. Accordingly, as a basis 
for life itself, we can at the outset rec- 
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ognize a threshold of subsistence, a 
level of nutrition required for the exis 
tence of life. Mere survival, however, 
does not in_ itself provide entirely 
favorable conditions for expression of 
the second instinct, reproduction, as it 
is known from a significant amount of 
animal experimentation and from prac- 
tical experience with human_ beings, 
that fertility (fecundity) is lower 
among the undernourished. It may be 
assumed, therefore, that as caloric in- 
take rises above the minimum required 
for the existence of life, a threshold of 
full fertility potential is reached. 

\s part of the struggle for survival, 
there is also the matter of health. 
Undernourished and underprivileged 
peoples are more vulnerable to disease 
inasmuch as their natural resistance is 
lower and inasmuch as such people are 
less able to avail themselves of the 
health and medical services with which 
natural resistance can be supplemented. 
We may therefore postulate both a 
threshold of full natural resistance and 
a threshold of full health potential, the 
first being attained mainly by nutri- 
tional improvements and the second, i 
part, at ieast, by this means. Since - 
development of natural resistance and 
the development of full health are over- 
lapping processes and cannot be dis- 
tinguished easily, we shall concern our- 
selves here only with the latter. 

In addition to the underlying in- 
stincts for survival and reproduction, 
which characterize all living species, 
there is the more strictly human feature 
of aspirations for cultural development: 
the desire to learn, to develop talents, 
to accomplish ambitions, and to live 
with comfort and luxury, including de- 
sire for improvements in health. In 
the human species, struggle for cultural 
development occurs almost as naturally 
as struggle for individual and group 
survival. 

Beginning thus to characterize the 
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mechanism of bioeconomic develop- 
ment, we have at the lowest operating 
level a process which is almost entirely 
biological, since the ability to survive 
and reproduce is governed much more 
by conditions of nutrition than by other 
types of regulating factors. W ith re- 
spect to the most primitive situation, 
therefore, we can say that opportunity 
to fulfill the elemental biological re 
quirements for life varies directly with 
availability and use of food, and ac 
cordingly that progress up to a point 
approaching full fertility can be meas- 
ured in such terms. 

Going forward from the point of 
full fertility, progress is in terms of 
cultural development as well as im 
provements in nutrition. Since, how 
ever, cultural advancement goes hand 
in hand with further improvements in 
nutrition, food intake in this range 
continues to be representative of prog- 
ress. Actually, it continues to be rep- 
resentative as food consumption and 
cultural development change from the 
necessity to the comfort to the luxury 
categories, and extends to the point of 
maximum caloric intake. Food produc- 
tion bevond the amounts consumed 
results in surpluses, and, as such, have 
meaning only economic terms. On 
the nutritional scale, therefore, we can 
recognize along with the other points 
visualized, one where food consump 
tion begins to include excess or luxury 
components as well as the component 
needed for full health, also a_ point 
where food consumption becomes a 
maximum. For reasons which will be 
come more apparent below, — thes: 
points will be called the threshold 
stable living and the threshold of exclu 
sive economic gains, respectively. 

Before going on to deal with othe 
features, the iden of a threshold « 
stable living needs further elucidatior 
In order to say that food consumptio 
is in the excess or luxury category, 
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is necessary to classify such consump- 
tion as not needed for the primary func- 
tions of life, such as maintenance and 
reproduction. This brings us back to 
health, making it necessary to designate 
the threshold of full health potential 
and the threshold of excess or luxury 
food consumption as occurring at the 
same level. Thinking also of the cul- 
tural changes that occur along 
with the attainment of full health and 
a condition of living that permits the 
consumption of some foods on a luxury 
basis, it is appropriate to regard this 
same point as the threshold of exclu- 
sive cultural development, since health 
is no longer a problem. Due to the 
fact that there is opportunity at this 
stage for cultural development and 
some luxury living at the same time. 
lite under these conditions can be, and 
obviously is, more stable. 

\s part of the development gov 
erned primarily by biological or nutri- 
tional conditions, it is important to take 
note also that as improvements in level 
of living reach and go beyond the 
threshold of full fertility potential, and 
there is increasing opportunity to satisfy 
the natural and usual desires for 
achievements and comforts, activities 
in connection with the latter compete, 
is it were, for the energies ordinarily 
devoted to reproduction, causing birth 
rates to become reduced. Reduction in 
fecundity has been observed | suffi- 
ciently often in connection with eco- 
omic improvement, particularly indus- 
(rialization, that the change has been 
eferred to commonly as the demo- 

raphic transition. Keeping in mind 
hat increase in caloric intake and so- 
ial development go along together, it 
conceivable that a turning point is 
‘cached in the development process 
here a population is sufficiently well 
* to satisfy the primary desires for 
alth and cultural status and to have 
!.ore children at the same time. There 
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are but few instances, however, indi- 
cating that such a course is followed. 

In the description to this point, one 
significant feature has been passed 
over. This is the matter of death rates. 
With improvements in health, death 
rates decline, reaching a minimum in 
the range of 1.0@ per year. The point 
at which death rate decline reaches a 
minimum we shall call the threshold of 
stable death rates, which as will be 
indicated below, appears to occur in 
advance of the other manifestations of 
full health potential. 

Associating the various turning points 
in sequential order, as visualized, we 
have in effect a grid of thresholds, de- 
fined mainly in biological terms and 
based on nutrition, the most funda- 
mental requirement for the existence 
of life (Fig. 1). The features occur in 
order as follows: threshold of subsis- 
tence, threshold of full fertility poten- 
tial, threshold of stable death rates, 
threshold of full health potential (or 
of stable living), and threshold of ex- 
clusive economic gains (point of max- 
imum caloric intake). Between each 
threshold is a zone or stage of develop- 
ment, each of which has a specific sig- 
nificance. But, before dealing with 
these, it is important to consider other 
grids, those that can be based on in- 
dustrial energy consumed and income. 

With re spect to income, or purely 
economic gains, it is possible to visual- 
ize a scale of privileges which occur 
along with increasing remuneration. 
There is but one, however, which has 
particular usefulness here. This is the 
opportunity for saving and investment. 
On a population group basis, saving 
becomes an entity only when per capita 
productivity in terms of food and other 
basic commodities becomes greater 
than unity; that is, when each person 
on the average receives more than is 
needed for satisfying his own require- 
ments for full health and for providing 
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the primary cultural opportunities. We In relation to the caloric scale of 
shall refer to this point as the threshold 
of country-wide savings and investment, 
or in other wording, as the threshold 
of accelerating per capita gains, since 


advancement, the threshold of country- 
wide savings and investment would 
coincide with the threshold of excess 
food consumption, since it is only at 
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Fig. 1—Bioeconomic development. B, crude annual birth rates in %; D, crude annual deat 


rates in %; P, crude annual population increase rates in @ (B-—D); N, inhabitants per kin*; ¢ 

daily caloric intake per person (divided by 1000 when used in the formula); E, 

energy consumed per person per year in tons coal equivalent; : Income per person per ve t 
U. S. dollars, 1950. 


productivity below this level is totally 
absorbed in subsistence and that above 
contains a portion which can be in- 
vested and itself caused to be produc- 
tive, or to earn, thereby giving the 
feature of acceleration. 


this point or above that savings a1 
investment become a reality on tl 
population group basis. The fact th 
in the case of lower levels of develo 
ment, some individuals save and inve 
does not alter this conclusion, as t 
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earnings from such investments are 
canceled by deficit consumption on the 
part of other individuals whose pro- 
ductivity is less than unity. 

With respect to industrial energy 
consumed, it is also possible to visu lize 
an ascending scale of privileges that 
occur along with increasing industrial- 
ization. Interestingly, however, indus- 
trialization, which covers a vast gamut 
of technology and which affects level 
of living profoundly, exerts its greatest 
influence after the more biological and 
nutritional requirements for life have 
heen satishied. Thresholds, or limits, 
that have particular significance occur 
after considerable progress of different 
kinds has taken place. Industrial devel- 
opment, enabling as it does greater 
productis ity, creates one of two condi- 
tions: first, an opportunity for more 
people to be sustained, in which case 
the biological or subsistence problems 
continue, and sn an opportunity 
for higher levels of living for given 
populations. Assuming that there are 
no real limits to technical develop- 
ments and that it may be possible in- 
creasingly to transform common sub- 
stances into food and other materials 
needed for lite, there are but two limits 
of real concern. One is the amount of 
living space and the other is stability 
of the industrial structure. These are 
features of particular interest in the 
bioeconomic picture, but for the pur- 
poses here attention will be kept on 
earlier phases of the process. 

Considering the economic and indus- 
trial aspects together, then, we have 
only one threshold: the threshold of 
country-wide savings and investment, 
to be used in a grid by itself or to be 
issociated with the grid of nutritional 
thresholds. In Fig. health and eco- 
nomic grids are shown together. 

Turning now to the various zones 
x stages of development set off by the 

lifferent thresholds, we shall deal first 
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with the two zones defined by the 
economic grid. For purpose of distinc- 
tion, the term “zone” will be used in 
connection with the economic grid and 
the term “stage” in connection with 
the health grid. Between the threshold 
of subsistence and the threshold of 
savings and investment on the eco- 
nomic grid is a rather wide range of 
development, characterized as we have 
seen by total consumption of products 
in providing the minimum require- 
ments for life, leaving little or nothing 
for advanced cultural development 
such as higher education, research, so- 
cial security and the like. This we 
shall refer to 05 as the zone of sub- 
sistence, or Zone 1. Above the threshold 
of savings and iavestment is the exten- 
sive and essentially unlimited range 
which we shall call the zone of acceler- 
ating per capita gains, or Zone 2. Dom- 
inant among the many features of Zone 
2 are the facts that productivity is 
greater than unity, and that there is 
the possibility of savings which can be 
used to increase earning capacity or 
to purchase those things which add 
to cultural advancement rather than 
mere subsistence. 

By reference to Fig. 1, it is seen that 
progress which takes place within the 
range of the zone of subsistence is vis- 
ualized as being identified not only 
by productivity which is less than 
unity, but also by progressive improve- 
ments of health and cultural develop- 
ment represented by Stages 1, 2 and 3 
of the health grid. Stage 1 on the nu- 
tritional scale is defined mainly by high 
and increasing birth and death rates, 
Stage 2 by high birth and death rates 
with a tendency toward decline of both, 
and Stage 3 by a distinct decline, all 
occurring concurrently with improve- 
ments in health and a growing oppor- 
tunity and incentive for cultural devel- 
opment. Similarly, it is seen that the 
early part of Zone 2 is visualized as 
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coinciding with Stages 4 and 5 on the 
nutritional scale. Stage 4, with contin- 
uing cultural development, is signifi- 
cant in terms of choices with respect 
to the foods available above the 
amounts required for full health inas- 
much as these can either be consumed 
or used for commercial purposes. Stage 
5 has meaning only as part of economic 
development since further increase in 
food supply cannot be consumed. 

QUANTITATION. Thus far discussion 
has been entirely on an a priori basis. 
The problem now is to associate values 
with the different levels of develop- 
ment identified and to ascertain wheth- 
er there is actual evidence of the stages 
and turning points visualized. 

\s a first step in dealing with these 
objectives, pre-war and _ post-war birth 
rate values for different countries and 
territories (U. N. Demographic Year- 
book, 1953) were plotted against values 
tor caloric intake per person (retail 
food supply as reported by the FAO 
in its 1952 World Food Survey)° 
(Fig. 2). In plotting, figures were used 
to indicate points in order that coun- 
tries and territories could be identified. 
This was regarded as necessary since 
population groups vary greatly in size 
causing the points to have different 
weighting strength, and since question 
arises in some cases because of special 
information that is available. 

That there is a spread in distribution 
of points is as would be expected, 
since it is known that numerous factors 
in addition to nutrition affect fertility 
and that they do so with varying in- 
tensity in different localities. Since the 
distribution of points for pre-war data 
was more regular, the best curve that 
could be fitted by visual means was 
drawn among the points and the same 
curve was reproduced among the points 


for post-war data. That there is a 
downward trend in the middle region 
followed by the tendency to form a 
level plateau is evident enough, but 
whether there is an upward trend at 
the beginning is not as evident, at least 
from the plotted points alone. A slight 
rise was shown, in part, because of 
knowledge that fecundity is lower at 
starvation levels. 

Interestingly, no country was found 
to have a food intake less than 1700 
calories per person per day, this value 
being for India (1946-50). The lowest 
figure we have come across among re- 
cent data is for Indochina, which was 
1560 at the end of World War Il. Al 
though it is possible that groupings of 
people may subsist for some time on 
caloric levels less than 1500, it is known 
from various kinds of information that 
this level is near the point of starvation 
Accordingly, for the purposes here, 
1500 has been chosen as the lowest 
caloric level having significance in the 
bioeconomic process. Granting then 
that fecundity is low when average 
caloric intake is in the neighborhood 
of 1500 per day, it is apparent from 
the curves, Fig. 2, that the point of 
maximum birth rate is reached in the 
range of 2000 calories. Granting also 
the downward trend of birth rates be 
vond 2000 to 2100 calories and_ the 
tendency to establish a minimum level 
the transition from the downward to 
the horizontal trend is so gradual that 
it is possible to do little more than 
recognize that a turning takes plac« 
in the range 2500 to 3000 calories. For 
the purposes here, we shall use th 
intermediate value of 2700, provision 
ally, as representative of this chang 
Looking at the end of the curve, it i: 
seen that only a few countries had ; 
caloric intake greater than 3100 (max 


Actually, there is some doubt as to whether retail food supply is a precise representatio 
if food consumed, but small dis¢ repancies do not interfere with the general picturing of he 


havior being atte mpte d here. 
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imum 3390, Lreland). We have, there- 
fore, arbitrarily chosen 3100 as a con- 
venient figure representing maximum 
caloric intake. 

In order to elucidate the picture 
further, death rates for the same time 
intervals were also plotted against per 
capita caloric consumption (Fig. 3). 
\s in the case of birth rates, a wide 
spread in distribution of points was 


Rh 








Langer and Henshaw: DEVELOPMENT IN BIOKCONOMIC MECHANISM 4133 


including the upper one which is a 
cuplication of the pre-war curve among 
the post-war points, there is some ques- 
tion as to whether the rise in death 
rates shown in the range of 2000 
calories is a correct representation of 
trends. There is reason for expecting 
such a rise, however, on the grounds 
that infant mortality is high (as we 
shall see) when caloric intake is low, 
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Fig. 2.—Birth rates in relation to caloric intake, different countries and territories (see Legend, 
Fig. 3, for identification ). 


found, and no doubt for the same rea- 
ons. It is noteworthy, however, that 
he widest spread occurs at the be- 
‘inning in connection with countries 
aving the lowest caloric intake, and 
‘hat in general, countries having high- 
er caloric intakes also have lower and 
nore similar death rates at a level 
hich is close to the maximum health 
chievement. Looking at the curves, 


thus causing death rates to follow birth 
rates more closely. That there is death 
rate decline in the range of 2100 to 
2400 calories followed by a fairly stable 
plateau is fully evident. The fact that 
there is a difference in level of the 
pre-war and post-war curves, and also 
that more countries with low caloric 
intake have lower death rates, are mat- 
ters to be commented upon later. For 





























$14. The American Journal of the Medical Sciences + April, 1956 
t] 
1 
c 
4r Pre-war o 
1934-1938 d 
i oh 4 " 
3 * \ 
\ 
n 
| 
t 
13 
Rei! I 
al 
i 
RE 
£ 
@® 
3s 
lo 
£ 
aa lL 1 i 
= 
Ss 
= 
<x 
@ 
a] 
2 Ss 
i] 
Post-war 
1946-1950 
at. 
2 s 36 
38 4 
é 43 
Ph 
Caloric Intake per Person per Day 
\ N nl 
1500 2000 2500 3000 


Fig. 3.—Death rates in relation to caloric intake, different countries and territories. 1 Egypt 
2 Union of S. Africa, 3 Gold Coast, 4 Mauritius, 5 Canada, 6 Costa Rica, 7 Cuba, 8 Dominicar 
Republic, 9 E] Salvador, 10 Guatemala, 11 Honduras, 12 Mexico, 13 Nicaragua, 14 Panama, 1° 
United States, 16, Jamaica, 17 Puerto Rico, 18 Argentina, 19 Bolivia, 20 Brazil, 21, Chik 
22 Colombia, 23 Ecuador, 24 Paraguay, 25 Peru, 26 Uruguay, 27 Venezuela, 28 Burma, 2 
Ceylon, 30 India, 31 Indonesia, 32 Iraq, 33 Israel, 34 Japan, 35 Lebanon, 36 Pakistan, 37 Phil 
ippines, 38 Syria, 39 Thailand, 40 Cyprus, 41 Federation of Malaya, 42 Albania, 43 Austria 
14 Belgium, 45 Bulgaria, 46 Czechoslovakia, 47 Denmark, 48 Finland, 49 France, 50 Saar, 5 
West Germany, 52 Greece, 53 Hungary, 54 Iceland, 55 Ireland, 56 Italy, 57 Luxembour; 
58 Netherlands, 59 Norway, 60 Poland, 61 Portugal, 62 Romania, 63 Spain, 64 Sweden, 6 
Switzerland, 66 United Kingdom, 67 Yugoslavia, 68 Australia, 69 New Zealand, 70 Hawai 


71 East Germany, 72 Iran, 73 Formosa. 
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the purposes here, we obtain the 
caloric value of 2400, approximately, 
as representative of the point at which 
death rates reach the more stable 
range. 

Figures 4 and 5 show plottings of 
values for life expectancy and_ infant 
mortality (such as available from the 
1953 Demographic Yearbook). Since 
these features are sometimes taken as 
measures of health and other cultural 
advancement, the trends established 
in relation to caloric intake are ger- 
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calories as the point at which death 
rates become stable, 2700 at which life 
expectancy becomes maximum, and 
3100 at which infant mortality reaches 
a level near the vanishing point. All 
of these give information about the 
achievement of full health potential. 
For this particular purpose, however, 
infant mortality will be disregarded 
since it pertains to such a small portion 
of the total population and actually 
much less than 1% in the range signifi- 
cant to us here. From the standpoint 


| 





1 
1500 2000 


2500 3000 


Fig. 4 Life expectancy in relation to caloric intake, different countries and territories (see 
Legend, Fig. 3, for identification ). 


mane to the present considerations. As 
seen in Fig. 4, length of life becomes 
greater with increase in caloric intake 
until the maximum range of 65 to 70 
years is reached, when food consump- 
tion is about 2700 calories. In Fig. 5, 
although the points again are rather 
widely scattered, the trend gives evi- 
dence that infant mortality falls as 
caloric intake shows improvement, 
reaching a low point when food con- 
sumption is 3100 calories or above. We 
have then the designated values of 2400 


of full health achievement, it is the 
level at which length of life as well 
as death rates become stable that is 
of importance. Since the findings show 
this to be approximately 2700, we shall 
employ this figure. Actually, the data 
presented do not permit us to distin- 
guish with certainty between 2400 and 
2700 as the point where full health po- 
tential is achieved. However, since the 
turning point for death rate is fairly 
sharp and since the results for life 
expectancy and also birth rate point 
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toward a figure in the range of 2700 as 
having significance, we shall employ 
both, associating particular meaning 
with each. 

In Fig. 6, the curves for birth rate, 
death rate, infant mortality and_ life 
expectancy have been brought together, 
and turning points believed to be sig- 
nificant have been marked with arrows. 








values together with the more arbi-’ 
trarily chosen ones of 1500 and 3100 
associated with the threshold of subsis- 
tence and the point of maximum caloric 
intake, respectively, are shown as part 
of the health grid, Fig. 1. 

Figure 6 also gives other information. 
From the trend of the curves, one ob- 
tains a clear impression of vital be- 
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Fig. 5.—Infant mortality in relation to caloric intake, different countries and territories (se 


Legend; Fig. 3, 


Because of the location of these points 
and because of the background devel- 
oped in relation to them, we have 
aligned caloric values with thresholds 
as follows: 2000 with the threshold of 
full fertility potential, 2400 with the 
threshold of stable death rates, and 
2700 with the threshold of full health 
potential (or of stable living ). These 


for identification ). 


havior in motion. If the caloric range 
1500 to 3100 is divided roughly into 
thirds, the middle range is obviously 
one of transition, since birth rates, death 
rates and infant mortality are falling 
and life expectancy is rising. The pre 
transition range, then, is one of high 
birth and death rates, high infant mor 
tality and low life expectancy, and the 








— er 


re 


oO 





Langer and Henshaw: DEVELOPMENT IN BIOKECONOMIC MECHANISM 417 
= 


post-transition range one of generally 
stable birth and death rates and a 
fairly regular life expectancy, with in- 
fant mortality approaching a level near 
the vanishing point. According to the 
background developed, health — im- 
provement is a dominant feature in the 
pre-transition phase, health improve- 
ment and cultural development to- 
gether are dominant features in the 
transition phase, and cultural develop- 
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various factors in addition to caloric 
intake which do not advance with com- 
plete uniformity. A curve drawn among 
the points to represent directional 
trends, however, gave opportunity to 
read off Situation Index values tending 

be associated with the designated 
caloric values. Ling! figures so obtained 
are shown in Fig. 1 at the right (S.I.) 

Using the same procedure, v values 
were obtained also for income (1) and 
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Fig. 6.—Assemblage of vital behavior curves, showing changes or turning points (arrows) in 
relation to caloric intake. 


ment alone a dominant feature in the 
post-transition phase. 

For purposes of fuller orientation 
permitting opportunity to deal with 
quantitative units which apply consis- 
tently throughout the entire range of 
bioeconomic development, it was nec- 
essary to obtain Situation Index values 
which tend in general to go along with 
the particular caloric figures obtained. 
in Fig. 7, Situation Index values have 
been plotted against values for caloric 
intake. Again there is a spread in dis- 
tribution of points inasmuch as Situa- 
‘tion Index values, like those for birth 

nd death rates and for life expectancy 
ind infant mortality, are influenced by 


for industrial energy consumed ©) : 
These likewise are shown in Fig. 1 : 
the right. 

The picture becomes reasonably 
complete, then, in terms of thresholds 
and stages of development as expected 
on the basis of general information 
about biologic and economic progress, 
and as indicated by caloric, economic, 
industrial and Situation Index values 
tending to occur along with rationally 
chosen. stages and turning points. It 
is necessary to state that essentially 
the same impressions would have been 
ebtained if Situation Index values had 
been used as the base rather than 
‘aloric values, and that such an ar- 
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have been 
certain ways since it 
would have enabled treatment of the 
entire range of bioeconomic develop 
ment on a single scale. We have used 
caloric intake, however, in order to 
lay stress on biological and nutritional 
aspects of the reaction, thus leaving 
a portion to be handled by other means. 


rangement would 


more 
satistactory in 
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forth 
correct, it is 


\ssuming that the 
in Fig. | 


picture set 
is generally 
possible to present a more comprehen- 
sive description of the bioeconomic 
process. 

From the economic grid, it is appar 
ent that countries or population groups 
having a Situation Index value in the 


range of 2.5 or below. are character 
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tence. From the information laid down, 
indications are that the daily intake 
per person must be approximately 2700, 
that per capita annual income must 
be in the range of $300, and that the 
industrial energy consumed per year 
per person must be about 1.4 tons coal 
equivalent, before the country or popu- 
lution group can be said to exist in a 
category which benefits from the accel- 
erating improvement process made 
possible by savings and investment 
which in turn make possible industrial 
development. 
Further understanding is obtained 
by reterring to the health and nutri- 
tional grid and by ve impedi- 
ments to progress (Fig. 8). In Stage 1 
of the bioeconomic chen iv, human 
cflort is devoted primarily to the aquisi- 
tion of food and to reproduction. For 
population groups barely above the 
threshold of subsistence, increasing 
availability of food, as we have seen, 
may, easily result in greater fecundity, 
thus neutralizing or preventing any 
generalized improvement. While over- 
all food production may be caused to 
increase, per capita inti ike m: iv remain 
stationary or even decrease. Countries 
in this situation are caught up in what 
may be called a subsistence spiral, 
which case food production and pop- 
ulation size expand together and no 
improvement in level of living occurs. 
lhe diameter of such a spiral, it might 
he said, is determined by the limits of 
natural food materials ( game, fish, crop 
products), and its duration by the 
ibility of the people to regulate ‘fertil- 
ity (if such is possible among under- 
privileged peoples) thereby permitting 
the opportunity to pass a Stage | 
ver into Stages 2 and 3. Education, 
vhich under other circumstances lays 
foundation for technical and indus- 
ral development, in Stage 1 is largely 
vasted due to low life expectancy. 


Recent changes in India may be 
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taken as an interesting example of food 
and fecundity relationships. During 
1934-1938, India (according to report- 
ed figures ) had an average daily calor- 
ic > ic of 1940 and a birth rate of 

per year, while in 1946-1950 the 
worse intake was 1700 and the birth 
rate 2.5%. The difference between 
birth rate 3.1 and 2.5% in India at 
the present time represents more than 
2 million people yearly. Although birth 
rate is affected by numerous factors 
other than nutrition, indications are 
that birth rates follow caloric intake 
rather closely at this level of food con- 
sumption. Accordingly, it is to be ex- 
pected that as nutrition rises again to 
2000 calories or slightly more, there 
will be a significant increase in number 
of births each vear. Whether such an 
increase will result in actual population 
increase will of course depend on ac- 
companying death rates. 

Above Stage 1 is Stage 2, which is 
characterized by maximum birth rates 
followed by a tendency toward decline. 
In situations where caloric intake is in 
the range of 1700 to 1800 per person 
per day and population density is high, 
the problem with respect to bioeco- 
nomic improvement is somehow to 
hurdle Stage 2, thereby getting over 
into Stage 3 where cultural develop- 
ment tends to hold fecundity in check. 
But in Stage 3 another spiral is en- 
countered, one turning in the opposite 
direction, so to speak. While cultural 
development may act during the latter 
part of Stage 2 and during Stage 3 to 
reduce birth rates, it acts at the same 
time to bring down death rates, in 
some instances to an extent that net 
population gains may be larger than 
before. Above the high fe rtility hurdle, 
then, is the health improvement spiral, 
the diameter of which might also be 
regarded as measured by the limits of 
resources and its duration in terms of 
abilities and determination of the 
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people to industrialize. Stages 1, 2 and 
3, which, in combination, correspond 
with the zone of subsistence, may 
therefore be visualized as consisting of 
human effort directed toward _ bio- 
economic improvement, and a natural 
force, mainly in terms of numbers of 
people making demands for materials, 
acting to direct the course downward 
rather than upward. 

In the change from Stage 3 to Stage 
{, with productivity becoming greater 
than unity, there are opportunities for 
the improvement process to be acceler- 
ated. But Stage 4 also has problems. 
lor the most part, these are problems 
of choices. Productivity above amounts 
required for full health and a moder- 
ately satisfying cultural life results in 
products which can be consumed as 
luxury items rather than used to pro- 
vide more lasting benefits. Taking 
luxury consumption as one of the 
choices of Stage 4, there are two others. 
One is to have more offspring, in which 
case there is a third spiral: a luxury 
growth spiral, as it were; which, de- 
pending on the availability of resources 
and the opportunity to industrialize 
further, may hold progress in check. 
The other is investment in education, 
research, machines, insurance, social 
security and other means by which 
capital can be caused to multiply and 
cultural gains to expand. People who 
comprise the populations characterized 
by Stage 4, due to the educational and 
technical opportunities which they 
have, are able to know the difference 
between frugality and wasteful living, 
also to know the consequences of over- 
fertility and to reduce it if they wish. 
For them it is largely a matter of de- 
cision whether they will advance into 
Stage 5, which is identified almost en- 
tirely by opportunities for accelerating 
cultural gains. 

At the right in Fig. 8 are names of 
countries, which, according to Situation 





Index values, exist at one or another 
of the stages indicated. Implications 
are that dominant features of each 
stage characterize the countries that fall 
at the different levels, and, in general, 
this appears to be true. The Asiatic 
countries shown in the Stage 1 category 
have increased productivity — signifi- 
cantly during recent years, but there 
is question as to whe ther level of living 
has advanced, due to the possibility 
that productivity has not kept pace 
with population growth. Certain of the 
Latin American countries, as grouped 
in Stage 2, obviously are riding the crest 
of the high fertility wave, a behavior 
which could continue so long as there 
is land area for expansion. The coun- 
tries of Stage 3 are clearly transitional; 
a considerable degree of cultural ad- 
vancement has been achieved but a 
high level of living is lacking as yet. 
Stage 4 contains the countries of West 
ern Europe, particularly those that have 
benefited from colonization. Agricul- 
tural and industrial developments and 
also conditions of health are advanced, 
but all have high concentrations of 
people. Whether the higher levels of 
living can continue or be advanced 
still further will be determined largel) 
by the balance maintained between 
population and industrial growth. 
Countries of Stage 5 are far enough ad- 
vanced and with sufficient resource 
reserves, to afford luxuries and at the 
same time benefit from the factors of 
acceleration. Because of the retarding 
features of Stages 1, 2 and 3, and of 
the accelerating features of Stage 4. 
and particularly Stage 5, the general 
trend is toward a wide ning gap be 
tween the high and low level countries 
so far as level of living is concerned. 
Not all countries,however, are char 


acterized precisely by one or another 


of the categories ~— either by th 
grid system of Fig. 1 or the transitior 
pattern of Fig. 6. This, in part, is th 
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meaning of the spread of points in Figs. 
> through 5. Some countries are more 
advanced certain respects and less 
idvanced in others. Virtue of the Sit- 
uation Index approach is that countries 
can be located generally in the pattern 
of development and then analyzed 
for the relative strength of component 
determinants of level of living. Recent 
conditions in Japan will illustrate. Ac- 
cording to the Situation Index, Japan 
falls in Stage 2. However, according 


Stage 5 


Economic Development 
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ful in developing an understanding of 
conditions in specific countries. 
Actually, the deviant countries are 
in some ways more interesting than 
those that fit close ly to what appears 
to be the “natural” or “more normal” pat- 
tern of development. Moreover, study 
of deviants in itself gives considerable 
insight into the mechanism of advance- 
ment and into particular problems with 
which specific countries are confronted. 
in Fig. 2, post-war birth rates are found 
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Fig. 8.—Bioeconomic progress showing impediments. 


to its advanced industrial development 

0.9 ton coal equivalent consumption 
per year per person), it should be in 
Stage 3; but, by considering other com- 
ponents, it is found that Japan’s popu- 
lution increase rate is high, that popu- 
lation density is also high, and_ that 
c.loric intake and income are_ low. 
| iese factors act together to offset the 
i: lustrial advantage and place Japan 
i. Stage 2. The component analysis 
p ocedure described in Paper II is use- 


be more scattered than those for 
pre-war. Explanation might be ex- 
pected in terms of disruptions caused 
by the war, but indications in Fig. 3 
suggest otherwise. In Fig. 3, it is seen 
that despite the ravages of war which 
ordinarily result in higher death rates 
due to malnutrition and spread of dis- 
ease, death rates actually fell generally. 
Since health programs were introduced 
widely throughout the world, both dur- 
ing and after the war, it is likely that 
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these were responsible for the death 
rate decline and that they influenced 
birth rates in somewhat irregular 
fashion at the same time. 

Figure 3 shows two other points of 
particular interest. The first is greater 
prevalence of low death rates among 
countries with low caloric intake, and 
the second is difference in level of the 
pre-war and post-war death rate curves. 
\ssuming that health programs may 
have been to a large degree responsible 
for both, it is apparent that some coun- 
tries are being catapulted forward in 
their development with respect to death 
rates, without other “usual” develop- 
ments going along concurrently. The 
difference in level of the stable portions 
of the two curves is about 0.2%. Should 
this be at all representative for the en- 
tire world, it would appear that the 
number of lives being saved each year 
by newer health measures is something 
more than 5 million. It is significant 
that some of the most effective public 
lealth techniques are largely exogenic; 
that is, applied to population groups 
without particular effort on the part 
of the people themselves (for example, 
DDT tor the control of insect-borne 
diseases ), and without the cultural de- 
velopment which may bring down 
birth rates. Where low death rates are 
superimposed on high birth — rates 
(countries with 1900 to 2300 caloric 
intake), it will be of interest to see 
whether the populations involved can 
avoid being thrown downward _ into 
the low birth rate subsistence spiral of 
Stage ] 

rHE SITUATION INDEX FORMULA AS A 
MobDEL. The background thus develop- 
ed lays a foundation for more com- 
piete explanation of the Situation Index 
formula as a model characterizing the 
entire process of bioeconomic develop- 
ment. 


CEI 
N( 2? + QD)? 


This formula, is based 
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squarely on the idea of supply and 
demand. In essence, it implies that 
level of living varies inversely with 
the number of people making demands 
for the materials which are available. 
Since availability of materials to each 
person determines level of living, the 
ratio of per capita productivity to fer- 
tility gives an index of level of living. 
In basic elements, then, the formula 
is an expression for per capita produc 
tivity divided by an expression for total 
CEI 


oe ’ ns ) . 
fertility, “or 1. oD? where [P) is 


population increase rate and (D) is 
death rate. Since the limits of resources 
are also matters of concern, and _ since 
these bear some relationship to land 
area, particularly in the case of mor 
agricultural countries, an expression 
for population pressure is regarded as 
more significant than one for fertility 
alone, thus giving the basis for the 
full formula. 

In the early phase bioeconomic 
development, that is, Stages 1 and 2, as 
we have identified them, the process is 
influenced most strongly by agricultural 
and food gathering features in terms of 
calories per person as the numerator 
and fertility in relation to land area as 
the denominator, SOT In the 
middle phase, Stages 3 and 4, industrial 
and economic features, as well as agri- 
cultural, contribute to productivity, and 
fertility as a feature in population pres 
sure continues to be an important in- 
fluence, thus necessitating use of the 
full formula in this range. In Stage 5, 
agricultural productivity above — the 
level of 3100 calories per person, «is 
emphasized, has meaning almost en 
tirely in economic terms, and fertility 
as determined by birth and death rates 
tends to become fixed at a lower level. 
Thus, by dividing caloric intake |) 
1000, as we have done for use in tiie 


formula, the factors for caloric inta e 
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and fertility tend to cancel out when 
development is in the Stage 5 range, 
leaving in effect a numerator consisting 
of economic and industrial factors and 
a denominator of population density, 
KI 

vancement, where level of living is 
dependent much more on_ industrial 
development than on land productivity, 
the density factor becomes less im- 
portant and less significant in the reac- 
tion, a not entirely inconsequen- 
tial. In late phases, therefore, the im- 
prove te process is characterized 
mainly by the expression (EI) only. 
The positional applicability of these 
expressions is shown both in Fig. 1 and 

Cc 
Na + oP) 


In late phases of bioeconomic ad- 


Fig. 7. Since covers ade- 


quately the early part of the reaction 
which is mainly biological, and since 

El) covers adequate ‘ly the late part 
which is mainly economic and indus- 
trial, the full formula covers adequately 
throughout the entire range. 

The bioeconomic reaction, it is be- 
lieved, can be characterized usefully 
in terms of six Components, as implied 
by the formula. The influence of each 
component is indicated depending on 
whether it is added, multiplied or used 
is a power, and the magnitude of ef- 
fect is determined by the choice of 
inits used in connection with each 
component. 

Income, as emphasized repeatedly, 

in itself a reasonably satisfactory 
ver-all measure of productivity, tak- 

‘© account as it does of the ability 

id skills of the people as well as 

ie availability of resources. Its range 
| influence is expressed fairly con- 

niently in monetary units, which vary 
nong different countries, in United 

tates 1950 dollars, from lees than 50 
nearly 1500. Income figures alone, 
»wever, make no provision for accel- 
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eration, which as we have seen is nec- 
essary in charactcrizing the reaction 
correctly. To bring in this feature, in- 
come has been multiplied by values 
for food intake which exert their strong- 
est influence during early development, 
and by industrial energy consumed 
which exerts its strongest effect in the 
later phases. Since the quantitative 
value of units which are multiplied 
makes no difference so far as sequential 
index relationships are concerned, we 
have found it convenient, and, we be- 
lieve correctly meaningful, to use 
caloric intake (divided by 1000) and 
tons coal equivalent as units respec- 
tively. Inasmuch as the range of caloric 
influence is from about 1500 to 3100, 
the quantity of 1500 (or 1.5) logically 
should have been deducted; however, 
for the purpose of obtaining a more 
favorable balance between caloric in- 
take and fertility, it was considered 
more appropriate that this value be 
retained. 

The range of influence resulting from 
cnergy consumption expressed in tons 
coal equivalent is from about 0.02 to 
more than 8.0. When the figure is less 
than 1.0 a depressing effect is exerted, 

causing the productivity figure to be 
reduced, and when it is above 1.0 a 
positive effect is exerted. The depres- 
sing effect is regarded as necessary in- 
asmuch as an agricultural economy 
without some industrialization repre- 
sents a very low level development. 
Similarly, the positive influence is re- 
garded as necessary to define properly 
the compounding effect of savings and 
irvestment. In brief, then, the numer- 
ator of the over-all expression is com- 
posed of income values modified by 
multipliers which exert their respec- 
tive influences more strongly at differ- 
ent levels, and both of which con- 
tribute to acceleration, negative or pos- 
itive depending on quantitative values 
with respect to unity. 
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The denominator, as characterized 
fairly completely in Paper I, is com- 
prised of two components, population 
density and total fertility, which are 
multiplied to give the accelerating in- 
fluence of population pressure. The 
first, in terms of inhabitants per square 
kilometer, varies from 1 to more than 
600, and the second from about 3 to 
25 in abstract units representative of 
the geometric progression characteris- 
tic of the compounding growth process. 
Using per cent natural population in- 
crease (P) and natural population de- 
crease (D). death rate, as powers of 
2 and then added together, gives a total 
fertility factor characteristic of the 
growth process. The denominator, 
theretore, consists of a strong density 
factor accelerated by fertility which 
changes geometrically. That the factor 
for land area should exert a strong 
effect in the early phase of develop- 
ment, we believe, is as it should be, 
since early development is more agri- 
cultural and since the extent of agricul 
ture is related to land area. 

With more experience and with the 
availability of more accurate — basic 
data, it may be possible to choose units 
somewhat more suitably and to arrange 
the relationships of component deter- 
minants somewhat more precisely. The 
main problem to this point has been to 
develop a picture of the operating 
mechanism, leaving ultimate precise- 
ness for later handling. 

Summary. |. Based on information 
about biological and economic proc 
esses, improvement in level of living 
has been recognized as a mechanism 
operating under the influence of various 
component determinants, some of 
which assume a dominant or pace- 
setting role at one stage and others at 
another stage. 

2. Utilizing nutrition as a measure 
of progress, birth and death rates, life 
expectancy, and infant mortality were 
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analyzed in such a way as to reveal 
turning points and stages that have 
particular meaning. 

3. On the basis of turning points, 
and also knowledge of biological and 
economic processes, three graphic rep- 
resentations of progress were devel- 
oped: 1) a system of grids (Fig. 1) 
which shows coexistence of health and 
economic conditions together with 
levels of nutrition, energy consumption 
and income, tending to be associated 
with different degrees of advance- 
ment; 2) a pattern of transitional steps 
(Fig. 6) which indicates the tendency 
of countries to move from less stable 
to more stable conditions of living; and 
3) a sequence of impediments that 
niay arise during the course of progress 
(Fig. 8), depe nding on the balance 
maintained between number of people 
making demands for materials and pro 
ductivity of the people. 

1. By means of Situation Index 
values, certain countries as examples 
were located in one or another of the 
categories defined, thereby making evi 


dent the nature of conditions and the. 


kinds of problems likely to apply; ex 
amples were also given of countries 
which cannot be categorized as easily 
due to accentuated features, and how 
a proce dure of compone nt an: ly SiS Cali 
be used to ide tify and reveal the sig 
nificance of such features along with 
others. 

5. Utilizing the background of infor 
mation assembled, a fuller explanation 
was given of the Situation Index formu 
la, as a model, characterizing the entir 
—_ of bioeconomic development. 

Indications are that during th 
an phase of development, biologica 
factors exert the dominant role, where 
as during late phases economic factor 
assume this role. In the very ear! 
phase, nutrition appears to determin 
conditions of health, which, in tun 
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influence or determine reproductive 
capacity and incentive for cultural de- 
velopment. In the middle range, 
further improvements in health due to 
improving nutrition and cultural influ- 
ence together with cultural develop- 
ment generally, appear to bring about 
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stage, is most significant in terms of 
economic and industrial progress, in- 
volving the feature of acceleration. 

7. Based on various types of evidence, 
the turning point from subsistence to 
a kind of life with expanding and accel- 
erating social gains appears to be 





the transition leading to more euliocen reached when caloric intake per per- 
birth rates in the lower range and to full son per day is in the range of 2700, 
life expectancy. With the basic require- when average annual income is equiva- 
ments for life thus fulfilled, and with lent to about 300 U. S. dollars, and 
per capita productivity becoming when industrial energy consumption 
meater than “unity” thereby creating per person per year is approximately 
the opportunity for country-wide sav- 1.4 tons coal equivalent. The figures 
ings and investment, the late phase given are subject to the accuracy of 
appears to consist almost entirely of basic data and to the applicability of 
cultural development, which, at this assumptions made. 
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SUMMARIO IN INTERLINGUA 


Sanitate Public, Fertilitate, e Economia General in lor Effectos Combinate Super 
le Standard del Vita 


IV. Characterisation de Limines e Stadios Disveloppamental in le 
Mechanismo Bio-Economic 


|. Super le base de informationes relative a processos biologic e economic, nos 
ha recognoscite que le melioration del standard del vita es un mechanismo que 
functiona sub le influentia de varie determinante componentes e que certes 
iste componentes ha un rolo dominante o guidante in certe phases del processo 
durante que altere componentes ha un tal rolo in altere phases. 

.. Utilisante le factor del nutrition como criterio de progresso, nos ha analysate 

\stalitate, mortalitate general e infantil, e probabilitate de superviventia. In le 
analyse nostre objectivo esseva identificar punctos cardinal e phases de significa- 
tion ‘special. 

. Super le base de tal punctos cardinal insimul con nostre cognoscentia de 
piocessos biologic e economic, nos ha disveloppate tres representationes graphic 
de progresso. Illos es (a) un systema de rubricas (fig. 1) que monstra le coexis- 
tentia de conditiones hygienic e economic con le nivellos de nutrition, consump- 
tiin de energia, e revenito que tende a associar se con varie grados de progresso; 
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(b) un assemblage de curvas (fig. 6) exhibiente le passos transitional que indica 
le tendentia del paises de progreder ab minus stabile a plus stabile conditiones 
vital; e (c) un schema del consecutive impedimentos (fig. 8) que pote manifestar 
se in le curso del progresso secundo le grado de equilibrio mantenite inter le 
numero de personas requirente materiales e le productivitate del population. 

1. Per medio de valores ab le “Indice del Stato Presente,” certe paises (selegite 
como exemplos) esseva placiate in le un o le altere del categorias definite. Isto 
servi a render evidente le natura del conditiones e le probabile typo de problemas 
associate con illos. Esseva etiam citate exemplos de paises que non es facile a 
categorisar a causa del presentia de accentuate factores special. Nos ha explicate 
como un analyse de componentes pote esser usate pro identificar e clarificar le 
signification de tal factores intra un gruppo de alteres. 

5. Utilisante le complexo de datos colligite in nostre studio, nos ha presentate 
un explication plus complete del formula del “Indice del Stato Presente.” Le 
Indice es representate como un modello que characterisa le integre spectro del 
disveloppamento bio-economic. 

6. Le datos disponibile indica que durante le prime phases del disveloppamento 
le rolo dominante es illo del factores biologic e que plus tarde ille rolo es capturat 
per factores economic. In le primissime phase, le factor del nutrition determina 
apparentemente le conditiones hygienic le quales, de lor parte, influentia o 
determina le capacitate reproductive e le stimulo del disveloppamento cultural 
\l centro del scala, meliorationes hygienic additional (debite al meliorate nutri 
tion e al meliorate influentia cultural insimul con le disveloppamento cultural 
in general) pare resultar in le transition a un natalitate plus uniforme e a un 
superviventia probabile maximal. Assi le requirimentos fundamental del vita 
es satisfacite. Simultaneemente le productivitate per capite excede le unitate di 
requiremento con le resultato que le pais in su totalitate ha le opportunitate rar 
sparniar e re-investir. Le effecto es que le phases subsequente del disveloppamento 
pare consister quasi completemente de un disveloppamento cultural. Isto si 
exprime alora le plus significativemente in progressos economic e industrial « 
es distinguite per le characteristica del factor de acceleration. 

7. A judicar super le base de varie typos de evidentia, le puncto de transition 
ab subsistentia a un forma de vita con diffusive e accelerative progressos social 
es apparentemente attingite quando le ingestion caloric per individuo per die es 
in le vicinitate de 2700, quando le revenito annual median es le equivalente «: 
circa 300 dollars statounitese,-e quando le consumption de energia per anno ‘ 
capite corresponde a circa 1,4 tonnas de carbon. Iste datos es correcte in tanto 
que lor bases es correcte, i.e. le datos ab le quales illos es derivate e le stipul 
tiones del quales illos depende. 
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THE EFFECT OF CORTISONE ON THE GROWTH OF ADULT 
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ASSISTANT ATTENDING SURGEON, NEW YORK HOSPITAL, AND 
ASSISTANT PROFESSOR OF CLINICAL SURGERY 


AND 


W. DeW. Anprus, M.D.°° 


L rom the Department of Surgery of the New York Hospital and Cornell University Medical 
College, New York, New York, and the Department of Psychiatry of the University of Illinois 
College of Medicine, Chicago, Ilinois ) 


IN 1952, Nils Carstam* presented an 
extensive review of the literature on 
the effect of cortisone on tissue culture 
and isolated cells. Due to the diversity 
of results'?"*" he found it difficult to 
draw any general conclusions as to the 
effect of cortisone in tissue cultures of 
connective tissue. 

The following experiments may help 
in part to clarify the existing confusion 
concerning the direct effect of cortisone 
on cellular growth rate in vitro. The 
effect of cortisone, of sera from corti- 
sone treated dogs, total adrenal cortical 
extract and ACTH were tested on a 

iriety of standardized strains of adult 
mid embryonic fibroblasts as well as 
on adult and embryonic epithelium, 
Gardiner lymphosarcoma, CH; mouse 
breast carcinoma and leukocyte migra- 
tion. The results show that cortisone 
inhibits the growth of adult cells much 

re readily than that of embryonic 
clls and that embryonic and some 
0 ler tissue extracts antagonize the 
¢ owth-inhibiting effect of cortisone 
ii vitro*, 


Material and Methods. Fibroblasts were 
obtained from embryonic chick heart, adult 
chicken, rabbit and mouse heart, adult mouse 
diaphragm, and skeletal muscle. Epithelial 
cultures were obtained from embryonic and 
adult human skin. Fresh explants, as well 
as standardized 5th to 8th passage cultures, 
were used for testing. 

Hanging drop cultures of 5th to 8th passage 
cultures were divided into equal halves, one- 
half being used as a control and the sister 
half as the experimental culture. The control 
and experimental cultures were each culti- 
vated in Carrel flasks containing 0.3 ml. 
chicken plasma, 0.65 ml. Tyrode's solution 
plus one drop of dilute chick embryonic ex- 
tract in order to form a coagulum. After the 
cultures were allowed to grow for 24 to 48 
hours at 37° C. the surface areas were pro- 
jected and measured according to the method 
described by Ebeling. The control and _ test 
solutions were then added as fluid phase. 
‘Tvrode’s solution was used as the solvent for 
ACTH. Cortisone was dissolved in a mixture 
of equal parts of rabbit serum and Tyrode’s 
solution or in serum only. The same solutions 
minus cortisone were added to the controls. 
The cultures were then incubated at 37° C. 
and the surface areas measured every 24 
hours. In some cases the supernatant was 
decanted and renewed every 24 hours, All 
culture work was carried out under. sterile 
conditions. 


from the Department of Surgery of the New York Hospital and Cornell University Medical 
€ ‘lege, New York, supported by a grant furnished by the American Cancer Society, and the 
| partment of Psychiatry of the University of Illinois College of Medicine, Chicago, supported 
b) « grant furnished by the Illinois Department of Public Welfare Neuron Study. 


°Dr. Andrus was deceased in 1951. 
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Results. The results obtained with Cortisone in concentrations from , 
the standardized strains and with fresh (.001 mg. per ml. to 0.1 mg. per ml. 
explants were essentially the same. has a marked inhibitory effect on the 
ee the results with the standard- growth rate of all adult fibroblasts test- 
ized strains were more uniform and 4. As will be noted from Fig. 1, corti 
could be expressed in growth rate , 
: sone diluted up to 0.01 mg./ml. com 
curves based on surface area. Each Sew t 
Pee yt cece | le ail pletely inhibits growth of adult fibro 
5 curve represents the mean values ob- ia : ; a 
tained from a series of experiments asts. Also to be seen trom Fig. 1 is 
comprising from 50 to 75 cultures for the fact that cortisone in concentrations i 
each series. as high as 0.1 mg./ml. has no effect 
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Fig. 1.—In vitro inhibition of adult fibroblast growth by cortisone 0.1 mg./ml. (a), and 
cortisone, 0.01 mg./ml. (b), contrasted to the absence of effect of the larger amount 
embryonic fibroblasts (c). 
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whatsoever on’ the growth rate of em- 
bryonic fibroblasts in vitro. 

The inhibitory effect of 0.1 mg./ml. 
cortisone on the growth of adult ‘fbro- 
blasts is reversible, as may be seen 
from Fig. 2. Very good growth was ob- 
tained after removing cortisone, thor- 
oughly washing the cultures for 48 
hours with Tyrode’s solution, and then 
adding 0.5 ml. of 20% embryonic extract. 
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john preparation made up in 10% alco- 
hol containing 2.5 rat units per ml. was 
used. In preparing control solutions, 
the amount of alcohol present was 
taken into account. Figure 5 shows that 
adrenal cortical extract in concentra- 
tion as low as 0.025 rat unit/ml. had 
a marked inhibitory effect on adult 
chicken fibroblasts growing in vitro. 
Concentrations of 0.0025 unit per ml. 
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Fig. 2.—Reversibility of growth inhibitory effect of 0.1 mg./ml. cortisone on 
adult fibroblast. 


Figure 3 shows that the addition of 
embryonic or adult tissue extracts (in 
this case, extracts of sheep or rabbit 
cardiac muscle® were used), together 
with cortisone completely neutralized 
the growth inhibiting effect of cortisone 
in concentration as high as 0.1 mg./ml. 
on adult fibroblasts. 

Figure 4 shows that neither Gardiner 
nphosarcoma nor the CH, mouse car- 
cinoma are inhibited by cortisone in 
concentrations up to 0.1 mg./ml. 

EFFECT OF WHOLE ADRENAL CORTEX 
rract. In these experiments an Up- 


had only a slight transitory inhibitory 
effect for the first 24 hours. However, 
the growth of embryonic chick fibro- 
blasts is unaffected by adrenal cortical 
extracts in concentrations as high as 
0.25 rat unit per ml. 

EFFECT OF CORTISONE in vitro. A series 
of experiments were carried out on the 
effect of cortisone on migration of leu- 
kocytes. Leukocytes from the buffy 
coat of adult chicken blood were used. 
A uniform clot of buffy coat was ob- 
tained by treating the buffy coat with 
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one drop ol embryonic extract, allow- 
ing this to coagulate, then removing 
the buffy coat layer and thoroughly 
wv it with Tyrode's solution, 
thereby removing adherent red cells 
and extracts. The clot was then cut 
into small pieces of approximately 1 
cmm. These pieces were planted in 


washir 
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Carrel flasks, 5 to 7 pieces in each flask 
in the same medium as described above 
for fibroblast cultures. The same tech- 
nique of projecting and measuring was 
also employed. Eight flasks were used 
for each concentration of cortisone and 
eight flasks as controls. The concentra- 
tions studied were 0.1, 0.05, 0.025, and 
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6.01 mg. per ml. of cortisone dissolved 
in serum. Cortisone in concentrations of 
0.1 mg. per ml. and 0.05 mg. per ml. 
had a marked retarding effect on migra- 
tion of leukocytes in vitro. With 0.025 
mg. per ml. there was a lesser effect 
and with 0.01 mg. per ml. almost no 
effect ( Fig. 6). 
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EFFECT OF ACTH. ACTH in concen- 
trations up to 0.4 mg./ml. had no effect 
on the growth rate of adult or embry- 
onic fibroblasts. 

EFFECT OF SERA OF CORTISONE-TREATED 
DOGS ON CELL-GROWTH in vitro. Four 
small healthy adult dogs received daily 
injections of cortisone of 10 mg. each 
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Fig. 5.—4a) Growth inhibitory effect of 0.025 rat unit/ml. adrenal cortex extract on adult fibro 


blasts. Lack of effect on embryonic fibroblasts. 
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Fig. 5.—(b) Growth inhibitory effect of 0.025 rat units/ml. adrenal cortex extract on adult fib 
blasts. Lack of effect on embryonic fibroblasts. 
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with an initial injection of 25 mg. 
each on the first day. Two dogs were 
kept as controls and received no corti- 
sone. Under intravenous Nembutal an- 
esthesia symmetrical bilateral squares 
of full thickness skin, approximately 
2 « 2 cm. were excised from the back 
of each dog. In two dogs cortisone ad- 
ministration was commenced 48 hours 
before the experimental wounds were 
made in one case 24 hours prior to and 
in one case concurrently with excision. 
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refrigerator for 24 hours, then centri- 
fuged at 3500 r.p.m. for 20 minutes and 
the sera pipetted off. The effects of 
these sera on the growth of adult fibro- 
blasts in vitro were tested individually 
by adding them as supernatant to 24- 
hour-old cultures in the same wavy as 
described previously. The growth of 
these cultures was measured every 24 
hours. In Fig. 7 the mean size of the 
cultures 72 hours after the addition of 
the sera is plotted against the time that 
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Fig. 6.—Inhibition of migration of leukocytes by 0.1 mg. to 0.05 mg./ml. cortisone. 


The wounds were allowed to heal 
naturally without any treatment or 
dressings. 


\ll four control wounds commenced 
crinulating after 3 days, whereas the 
tine of onset of granulation in the 
vounds of the experimental dogs var- 


—e 


time was 15 days in the wounds of the 


untreated dogs, and varied from 20 to 


30 days in the cortisone-treated dogs. 
‘lood samples were taken at stated 
intervals simultaneously from the con- 
tro's and from the dogs receiving cor- 
This blood was stored in the 


ce from 7 to 9 days. The total healing 





elapsed between the beginning of the 
daily cortisone treatme nt of the dogs 
and the taking of blood. Thus, the 
abscissa of this figure shows the time 
during which the dogs received daily 
cortisone injections and the ordinate 
indicates the effect of the sera on the 


growth rate of fibroblasts. The curves 
show that sera taken from dogs during 
the first 15 days of cortisone treatment 


markedly depre ssed the growth of adult 
fibroblasts in vitro. However, sera of 
blood taken from the cortisone-treated 
animals between the 18th to 30th day 
of daily cortisone treatment showed a 
























PD) D ded dd D-P WP 9PEP WE DERE EE bet) T/ RBS 




































134. The American Journal of the Medical Sciences * April, 1956 
tendency to have less and less of an Despite the pronounced inhibitor 
inhibiting effect on the growth rate of | effect of cortisone on the growth rat * 
adult fibroblasts. The size of cultures of adult fibroblasts growing in vitro and dis 
treated with serum taken on the 30th the transitory effect in retarding gran aed 
day of daily cortisone treatment is ap- ulation of wounds, it had no noticeabl fib 
proximate ‘ly the same for sera from ex- — effect on the growth of embryonic chick ‘nal 
periment: il and control animals, show- epithelium or on adult human epithe a 
ing no inhibitory effect. The disappear- lium in vitro in concentrations as high “ei 
. . . . 
ance of this inhibiting effect of the sera’ as 0.1 mg. per ml. Epithelization a 
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f , , p! 
stances in the blood which inhibit or and unaffected by the continuous ad fees 
mask this effect of cortisone. It is also ministration of cortisone. Ragan et al.’', tis 
: interest to — a with using rabbits, found that with much of 
» one te scribed: th: rey : ‘ 
the ne just describe ie that hues corti higher doses of cortisone (appro! tl 
sone-treated dogs there is an initial re- dhicae ‘ t] 
d ' mately 5 times) granulation was almost | 
tardation of granulation of wounds ae 
¥ : “1 . comptetely suppressed, whereas With 
which is gradually overcome. This find- : PI ee ce of 
ing in a way parallels clinical observa- ‘OW doses corresponding to those tr 
tions in treatment of rheumatoid arth- used by us and to the human thera: th 


ritis where patients cease to respond to peutic dose they obtained merely fi 
continuous cortisone treatment. delay in granulation time. 
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Discussion. There are several points 
in our results which may explain the 
discrepancies appearing in publications 
regarding the effect of cortisone on 
fibroblasts in vitro. First of all, the 
inhibitory action of cortisone in concen- 
trations up to 0.1 mg./ml. is selective 
for fibroblasts from adult tissue and 
does not inhibit embrvonic fibroblasts. 
Secondly, the addition of tissue extracts 
to the media neutralizes the inhibitory 
effect of cortisone. Embryonic extracts 
or some other tissue extract in various 
concentrations are usually a compo- 
nent of culture media. 

From work in animals, it has been 
surmised that cortisone exerts its action 
on the cellular level. An inhibitory effect 
on inflammatory response has been 
shown by Selye'* and Spain et al.". 
Howes ©! al found in animals a direct 
inhibitory effect on the proliferation of 
fibroblasts as well as on the formation 
of the-fibrils and the ground substance 
of connective tissue. Spain et al.™ 
showed a change in ground substance 
of connective tissue in which hvaluroni- 
dase is involved. Our experiments show 
that cortisone in suitable concentra- 
tions suppresses mitosis and migration 
of adult fibroblasts. Menkin'® has found 
that cortisone suppresses the incidence 
of normal cleavage of fertilized Arbacia 
OVa in vitro. 

Our experiments were all short-term 
tests. The further question being pur- 
sued at present is whether exposure for 
prolonged periods, such as several 
weeks, of adult fibroblast strains to cor- 
tisone in vitro will result in any ability 
of the adult fibroblasts to overcome 
the inhibitory action of cortisone on 
their growth. 

Summary. |. The effect of cortisone, 
of ACTH, and of sera of cortisone- 
tre ted dogs has been tested in vitro on 
th crowth rate of adult and embryonic 
fib: sblasts. , 
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2. In concentrations of 0.1 to 0.01 
mg./ml., cortisone had a marked in- 
hibitory effect on the growth rate of 
adult chicken, rabbit and mouse fibro- 
blasts. 

3. Cortisone in the above concentra- 
tions had no inhibitory effect whatso- 
ever on the growth rate of embryonic 
fibroblasts. 

4. The inhibitory effect of cortisone 
on adult fibroblasts was reversible. 

5. The addition of embryonic or adult 
tissue extracts together with cortisone 
to adult fibroblast cells growing in vitro 
nullifies the growth inhibitory effect 
which cortisone in concentrations of 
0.001 mg./ml. to 0.1 mg./ml. normally 
has on adult fibroblasts. 

6. Addition of 0.1 mg./ml. cortisone 
to the culture medium of cells of a 
mixed tumor (originally a spontaneous 
mammary adenocarcinoma of a CH, 
mouse) results in cultures consisting 
primarily of carcinoma-like cells. The 
cells of the control cultures without 
cortisone were primarily sarcoma-like. 
Cortisone in this concentration, how- 
ever, did not inhibit the growth of this 
CH), mouse tumor. Addition of 0.1 mg./ 
ml. cortisone did not inhibit the growth 
of cultures of the Gardiner mouse 
lymphosarcoma. 

7. Whole adrenal cortical extract 
(Upjohn) also inhibited the growth of 
adult fibroblasts. 

8. ACTH in concentrations up to 
0.4 mg./ml. had no effect on the growth 
rate of adult or embryonic fibroblasts. 

9. Cortisone in concentrations up to 
0.05 mg./ml. had a marked retarding 
effect on the migration of leukocytes 
in vitro. 

10. Sera of blood taken from dogs 
during the first 15 days of cortisone 
treatment markedly depressed _ the 
growth of adult fibroblasts. Sera of 
blood taken from dogs between the 
15th and 30th day of daily cortisone 
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treatment showed a progressive reduc- 11. Cortisone in concentration of 0.1 
tion in their growth inhibitcry effect mg./ml. had no retarding effect on 
which disappeared completely by the growth of adult human epithelium o1 
0th day. embryonic chick epithelium in vitro. 
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Huan erythrocytes have been suc- 
cessfully stored in a medium containing 
glycerol at te mperatures below freezing 
for several months!!. After 9 months 
storage at —79° C., exythworyte 's which 
have been freed of glycerol by dialy- 
sis''* have shown a_ post- -transfusion 
survival which compares favorably 
with that of the erythrocytes in freshly 
drawn blood*. The removal of glycerol 
from thawed erythrocyte-glyce rol mix- 
tures by dialvsis is a slow ‘end cumber- 
some procedure. Washing procedures” " 
for rapidly removing glycerol from such 
mixtures are not satisfactory because of 
the severe sludging which occurs. To 
make this low temperature method of 
storage practical for routine use, there 
is need for a simple method of convert- 
ing a thawed erythrocyte-glycerol mix- 
ture to a suspension of erythrocytes 
which is ready for transfusion. 

An erythrocyte-glycerol mixture can- 
not be transfused dire ctly because the 
osmotic forces would cause rapid lysis 
of the cells. The human erythrocyte is 
very permeable to glycerol and so the 
’ rythrocyte 's in an erythrocyte- glycerol 
mixture are markedly hypertonic be- 

ause of the glycerol they contain. If 
these hypertonic cells were injected 
nto the circulation, the isotonic en- 
vironment would cause the hypertonic 


cells to imbibe water rapidly, swell 
and rupture. If this osmotic swelling 
and rupture of the cells could be pre- 
vented, it should be possible to trans- 
fuse these erythrocyte-glycerol mix- 
tures without ‘the necessity of com- 
pletely removing the glycerol. The 
present investigation has been directed 
to this problem and the method set 
forth below has been developed which 
permits the transfusion of thawed 
erythrocyte-glycerol mixtures after stor- 
age at low temperatures. 

The method developed is based on 
the fact that the human erythrocyte is 
much less permeable to glucose than 
to glycerol. Thus if a glucose solution 
of appropriate concentration is added 
to a thawed erythrocyte-glycerol mix- 
ture, tle glucose does not penetrate 
the cells appreciably, and it provides 
en osmotic pressure outside the cells 
which approximately balances the os- 
motic pressure due to the glycerol 
which is inside the cells. After ‘the ad- 
dition of glucose the mixture is diluted 
with a relatively large volume of iso- 
tonic saline with no more than slight 
hemolysis occurring. The resulting rel- 
atively dilute suspension of erythro- 
cytes now has a total osmotic pressure 
which is low enough so that very little 
intravascular hemolysis from osmotic 
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forces will occur on transfusion. That 
this is so has been indicated by in vitro 
experiments which have served (from 
an osmotic point of view ) to simulate a 
transtusion. Alternatively, this dilute 
suspension of erythrocytes can be 
centrifuged once and resuspended to 
provide a high hematocrit product, the 
total osmotic pressure of which is very 
nearly isotonic. 


Materials and Methods. Packed erythro- 
eytes, obtained by removing most of the 
plasma from blood collected in ac id-citrate 


dextrose ACD) anticoagulant, are mixed 
with an equal volume of a solution which 
contains 40 gm. of glycerol, 2.5 gm. of so- 


dium citrate and 0.2 gm. of citric acid per 


100 mil. After equilibrating for about 30 min 
utes at 5° C., such mixtures were then stored 
at —20° C, for periods up to 6 months. Thaw- 
ing of the mixture is accomplished by im- 
mersing the bottle in a large 40° C. water 
bath and mixing the thawing contents until 
no ice remains. To the thawed mixture is 
added concentrated glucose solution (50 gm. 
glucose and 0.9 gm. sodium chloride per 
100 ml.) in the proportion of 50 ml. of glu- 
cose solution per 100 ml. of thawed mixture. 
After standing 10 minutes at room tempera 
ture, the mixture is quickly diluted with twice 
its volume of 0.9% sodium chloride solution. 
This resulting suspension of erythrocytes now 


ri 


contains approximately 4.54 


glucose in addition to the electrolyte and has 


‘ 


glycerol and 5.5% 
a total osmotic pressure which is about 4 times 
that of blood plasma. Simulated transfusions, 
as described below, have been carried out 
on portions of this low hematocrit suspension. 
In some experiments this latter product was 
centrifuged, the supernatant liquid removed 
and the cells resuspended in saline or plasma 
to give a suspension with a hematocrit of 
about 50%. Simulated transfusions were also 
carried out on these high hematocrit sus- 
pensions. 

The simulated transfusion is done in plasma 
(150 ml. in a conical flask) which is main- 
tained at 37° C. and is kept in vigorous mo- 
tion by means of a magnetic stirring appar- 
atus. The suspension of erythrocytes (50 ml. ) 
is run into the plasma at the rate of 25 drops 


per minute through an ordinary intravenous 
needle the point of which is situated just 
above the surface of the plasma. The use of 
a larger volume of plasma relative to the 
volume of cell suspension did not influence 





the results. A’ further indication that the 
plasma volume used is large enough to pro 
duce as much hemolysis as will occur from 
osmotic forces was shown by the absence of 
hemolysis on washing the cells with isotonic 
saline after completion of the simulated trans 
fusion. The percentage hemolysis which oc 
curred Was calculated from the values for the 
total hemoglobin content, the hemoglobin 
content of the supernatant fluid and the 
hematocrit of a sample 


Results. The results of simulated 
transfusions of both low and high hema 
tocrit products are shown in Table 1. 
The total hemolysis figures shown rep 
resent all of the hemolysis which oc 
curred in the entire procedure from 
the initial mixing of the red celis with 
the glycerol solution until the end of 
the simulated transfusion. The data of 
Table 1 show that more than 85% of 
the original numbers of erythrocytes re- 
mained intact after prolonged storage, 
processing and simulated transfusion. 

Discussion, It must be emphasized 
that the loss of cells being measured 
in the simulated transfusions is only 
that which is due to osmotic and other 
physical forces. These simulated trans- 
fusion experiments give no information 
about the viability of the cells. How 
ever, it has already been shown®* that 
the erythrocytes in a thawed erythro 
cyte-glycerol mixture are viable even 
after prolonged storage at low tempera- 
tures. It seems unlikely that the rela- 
tively short contact with glucose and 





saline solutions which the present pro- 
cedure involves would cause appreciable 
metabolic deterioration of the cells. It 
is, therefore, not unreasonable to ex 
pect that the cell survivals after actual 
transfusion might be of the same order 
of magnitude as those after simulated 
transfusion. This expectation is being 
borne out by the initial results of trans 
fusion studies in man which are now in 
progress. 

The proposed method is simple an 
rapid, can be carried out in a singk 
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closed container and, in its simplest 
form, requires no centrifuging. This 
method might make practical the stock- 
piling of erythrocytes and their rapid 
processing in a time of emergency 
when large quantities of erythrocytes 
might be needed in a short time. 

The possible harmful effects or dis- 
advantages of the proposed procedure 
must be considered. In so far as the 
recipient is concerned, the transfusion 
of the high hematocrit product would 
differ very little from a conventional 
transfusion of whole blood except that 
a small quantity of glycerol would be 
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erol to laboratory animals. A_ single 
report! of the parenteral administration 
of small quantities of glycerol in man 
noted no toxic effects. Accordingly, we 
carried out a systematic investigation 
of the effects in the rabbit, the dog and 
in man of the intravenous administra- 
tion of glycerol. The toxic effects pre- 

viously reported have not — been 
observed. These previously reported ef- 

fects may have been due to the injec- 
tion of very concentrated solutions of 
glycerol or of solutions which con- 
tained no electrolyte. We feel that it 
is safe to administer the quantity of 


TABLE 1. HEMOLYSIS ARPTER STORAGE AND SIMULATION 'PRANSFUSION 


Volume of Red Time Stored 


(ells Stored al wO° ( 
ml days 
100 1 
150 l 
100 G 
loo ba 
200 Oo 
oo ie 
200 Iso 
200 210 


infused. With the low hematocrit pro- 
duct the major differences would be 
the infusion of a larger quantity of fluid, 
of a small quantity of free he moglobin, 
and of a considerable quantity of glyc- 
erol. The infusion of the extra fluid 
and of a little hemoglobin represents 
no significant hazard. The effects of 
the infusion of a considerable quantity 
of glycerol have not previously been 
CVi ulus ited. 

Glycerol is a physiological substance 
and it is known that it is converted 
to liver glycogen*. Several studies have 
shown that large quantities can be ad- 
ministered orally to experimental ani- 
mals and man_ without adverse 
‘ttects'®. However, there have been 
reports’*'®:'* of hemoglobinuria, hypo- 
tension and convulsions which followed 
the parenteral administration of glyc- 


Hematocrit of Total He molysis 


Transfused Sam pli oy 
High 93 
Law oS 
High 10.7 
High 12.8 
Law 5.2 
Law 3.7 
Hligh 1b 6 
Low ee) 


glycerol which would accompany the 
transfusion of 200 ml. of e rythrocytes in 
a low hematocrit product. The amount 
of glycerol in the high hematocrit prod- 
uct is small and we feel that there is 
no hazard in the repeated transfusion 
of this material. The detailed results of 
our investigation of the intravenous ad- 
ministration of glycerol will be pub- 
lished separately. 

Although the results of the in vitro 
experiments reported herein indicate 
the feasibility of the proposed method 
for preparing and transfusing thawed 
erythrocyte-glycerol mixtures, the real 
usefulness of such a procedure requires 
the demonstration of successful trans- 
fusions in man. An investigation of the 
post-transfusion survival of the erythro- 
cytes in thawed erythrocyte- gly cerol 
mixtures which have been prepared 
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and transfused by the proposed method — pared for transfusion. The method in- 
is now in progress. The results of the volves the addition of glucose to the 
initial transfusion experiments indi- thawed erythrocyte- glycerol mixture to 
cated that the post-transfusion survival provide an extrace lular osmotic pres 
of these erythrocytes is comparable to — sure to balance that due to intracellular 
that of the erythrocytes in conventional — glycerol. A relatively large dilution with 
blood bank whole blood. isotonic saline is made and this dilute 
Summary. Erythrocyte-glyvcerol mix- suspension of erythrocytes can be 
tures which have been thawed after transfused or a more concentrated 
long-time storage at low temperatures product can be obtained by a single 
cannot be transfused directly because centrifuging and resuspension opera- 
of the osmotic lvsis of the hypertonic tion. The feasibility of the method from 
erythrocytes which would occur. A an osmotic point of view has been dem- 
simple method is presented whereby — onstrated by in vitro experiments which 
the osmotic lysis is prevented and the simulate the osmotic forces which 
erythrocytes are relatively rapidly pre- would occur during transfusion. 


REFERENCES 


|. Bowesman, C.: Brit. |. Surg., 26, 86, 1938 

2. Brown, I. W., and Harden, H. F.: A.M.A. Arch. Surg., 66, 267. 1953 

3. Ching-Tseng, T., Karnovsky, M. L., Landau, B. R., Hastings, A. B., and Nesbett, F. R.: 
|. Biol. Chem., 202, 705, 1953. 

t. Ferber, J.. and Rabinowitsch, S.: Am. J. Med. Sci., 177, 827, 1929 

». Johnson, V., Carlson, A. J., and Johnson, A.: Am. J]. Physiol., 103, 517, 1933 

6. Lovelock, J. E.: Lancet, 1, 1238, 1952 

7. Mollison, P. L., and Sloviter, H. A.:  Tbid., 2, 862, 1951 

8. Mollison, P. L., Sloviter, H. A., and Chaplin, H.:  Ibid., 2, 501, 1952 

v. Pfeiffer, ©... and Arnove, L.: Proc. Soc. Exper. Biol. & Med., : 7 167, 1937 

10. Schiibel, K.: | Arch. exper. Path. u. Pharmakol., 181, 132, 1936. 

Ll. Sloviter, H. A.: Nature, 169, 1013, 1952. 

12. Idem: Lancet, 1, 823, 1951. 

13. Solomidés, J.: Compt. rend. Soc. de biol., 13%, 928, 1939 





SUMMARIO IN INTERLINGUA 


Un Methodo pro Preparar Disgelate Mixturas Erythrocyto-Glycerolic al 
Transfusion 


Mixturas de erythrocytos e glycerol, disgelate post prolongate periodos de 
immagazinage a basse temperaturas, non pote esser a directemente 
a causa del stato hypertonic del erythrocytos que resultarea in lor lyse osmotic. 
Es presentate un simple methodo per que le lyse osmotic es oe venite e per que 
le erythrocytos es preparate al transfusion con relativemente pauc perdita de 
tempore. Le methodo es basate super le addition de glucosa al disgelate mixtura 
de erythrocytos e glycerol pro provider un pression osmotic extracellular que 
balancia le pression osmotic del glycerol intracellular. Es facite un relativement: 
massive dilution salin isotonic. Iste suspension diluite de erythrocytos pote esser 
transfundite, 0 un producto plus concentr: - pote esser ‘obtenite per un sol 
processo de centrifugation e resuspension. Le practicabilitate del methodo ab 
le puncto de vista osmotic esseva demonstrate per experimentos in vitor simulante 
le fortias osmotic que occurrerea durante le transfusion. 
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LABYRINTHINE (VESTIBULAR) FUNCTION TESTS 
Il. INTERPRETATION 


By A. Harry Nerrson, M.D. 


a review of the 
techniques used in performing the var- 
ious vestibular function tests was given, 
together with a description of the anat- 
omy and physiology upon which these 
tests are based. It was pointed out that 
since so many of these tests need to 
be done in the doctor's office, it is 
essential that a test be used which 

both simple to perform and _ yet 
adequately informative. Such a test 
would seem to be one of the many 
modifications of the Kobrak caloric test. 
The individual examiner should choose 
one of these methods and use the same 
in all his patients, so that 
the results can be comparable. Since 
there are many sources of error in these 
tests, it is essential that there be as few 
variations as possible. An accurate rec- 
ord should be kept, both of the method 
used and the results obtained in each 
case. In those cases where it is desirable 
to secure more detailed and quantita- 
tive information, one of the more 


IN a previous paper! 


technique 


elaborate and complicated tests, as de- 
scribed in the aforementioned paper’, 
can be performed, the particular one 
depending upon its availability. 

In addition to the vestibular function 
tests a complete hearing examination 
should be made, including tuning fork, 
audiometric, spoken and whispered 
voice tests, and tests for recruitment, 
as a further help in making a correct 
diagnosis. 

It should be remembered that, unless 
a test result is so strikingly positive as 
to leave no doubt whatsoever in the 
examiner's mind, conclusions should not 
be based upon a single examination. 
When the tests are definitely positive 
or definitely negative, they are of great 

value in ascertaining the degree of 
viability of a labyrinth, in differentiat- 
ing be ‘tween a pe ripheral and a central 
lesion and between an_ infratentorial 
and a supratentorial lesion, and in help- 
ing to diagnose a cerebellopontine angle 
tumor. 


(441) 




















eraewregee int meter tis tag 


writ meerrenre? ¢- ver 





142 The 
in mind that these 
They have their 

lack of com- 
plete knowledge of the neuroanatomic 
pathways, the fact that the vestibular 
responses represent various stages of 
progress for and the 
with the progression 
of an intracranial lesion, and because of 
occasional errors on the part of the 
examiner in making his observations 
and interpreting the results, particu- 
larly in atypical cases. In some _ in- 
stances the tests are of great value, 
particularly early in the disease before 
neurologic signs are well developed. 
In those by the time a diagnosis 
can be made by neurologic methods, it 
may be 


It must be borne 
tests are not infallible. 
limitations because of 


each condition 


responses change 


Cases, 


too late for complete surgical 
extirpation. It should be noted that 
they in the localization of a 
lesion, but not in the determination of 
the nature ot the lesion. The tests are 
also of help in making an early diag- 
nosis of actual or imminent intracranial 
invasion in 


can aid 


chronic 
choles- 


acute or 
suppuration 
They serve as an important 
tool in otologic, neurologic and neuro- 
surgical diagnosis. 

SPONTANEOUS MANIFESTATIONS 
PHEIR SIGNIFI Before proceeding 
with the various stimulation tests for 
vestibular function a check should be 
made for the presence of any spon- 
taneous manifestations of disturbed 
vestibular function. These include the 
of spontaneous nystagmus, 
positional or postural nystagmus, spon- 
taneous past pointing, spontane ous ver- 
tigo, and the tendency toward falling. 

SPONTANEOUS NYSTAGMUS. One of the 
most significant single findings is the 
presence of 


Cases ot 
middle ear and 


teatoma. 


AND 
ANCE, 


pre sence 


nystagmus, 
especially that which occurs with the 
patient's eyes looking straight ahead. 
Spontane ous Ny stagmus is a freque nt 
finding in patie nts with intracranial le- 
sions. In a study of 673 cases of brain 


sponti imeous 
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tumor, Nvlén?” 
tagmus in 57%. Maybaum and Gross- 
stated that in 13 of their 15 cases 


found spontaneous nys- 


man! 


of pontine angle tumor spontaneous 


but its direc- 
as an indication 


nystagmus was present, 
tion was of no value 
side of the 
rina** found spontaneous nystagmus in 
12 out of 30 patients with intracranial 
lesions. It was present in 6 out of his 
10 patients with verified infratentorial 
6 out of the 7 patients 
with tumors of the acoustic nerve, but 
there was no spontaneous nystagmus in 


as to the lesion. Santama- 


tumors and 


his 13 patients with proved supraten- 
torial lesions. 

Sponti ineous nystagmus which is ver- 
tical or oblique is usually indicative of 
central nervous system. 
Wolfson! 
vertical nystagmus is pathognomonic of 
a central le ‘sion due to pressure on the 
vestibular nuclei in the brain stem by 
a neoplasm, cerebellar abscess, trauma, 
and so on. Spontaneous vertical nys- 
tagmus appearing in the presence of an 
abscess of the temporosphenoid lobe 
indicates that the abscess has ruptured 
into the ventricular system. Nystagmus 
which is in a different direction in the 
two alwavs due to a 


disease of the 


According to Fischer and 


eves is central 
lesion. 
POSITIONAL OR POSTURAL NYSTAGMUS 
This is a type of spontaneous nystag- 
mus which appears when the head is 
held in a particular position. Also, it is 
often associated with vertigo when the 
head is placed in that position. Dix 
and Hallpike* think it is due to a dis- 
turbance in reciprocal reaction between 
otoliths in the utricle and sensory ele- 
ments in the canals. Nylén?! believes 
that the disturbance may be limited to 
the perilymph and endolymph, which 
produce nystagmus by direct action on 
the labyrinthine 
sory 


membranes or 
and they cite in substan- 
tiation a case of positional nystagmus 
following fenestration. 


sen- 
organs, 














It is important to ascertain the pres- 
ence of this type of nystagmus, because 
it is a sign of organic disease, either in 
the central or in the peripheral vestibu- 
lar apparatus. Although the significance 
of the various types of positional nvys- 
tagmus is not completely understood, : 
good deal of knowledge concerning this 
condition has been accumulated and 
consolidated in recent years. 

According to Lindsay", positional 
nystagmus of constant direction may be 
found with either central or peripheral 
vestibular disturbances, but direction- 
changing positional nystagmus __ is 
strongly indicative of a ce ‘ntral vestibu- 
lar affection. In most cases of positional 
nystagmus the central localization of 
the disorder cannot be proved, since 
they include intoxications, infections, 
hyper- and hypo-tension, menopause, 
vasomotor instability and head trauma. 
In such patients the caloric response 
is usually normal. 

According to Nylen*!, positional nys- 
tagmus can occur in a variety of organic 
diseases, and inflammatory, toxic, and 
allergic conditions of the peripheral and 
central vestibular apparatus. In_ post- 
traumatic disorders, the  direction- 
changing type of positional nystagmus 
may be one of the most common of all 
neurologic signs. 

Cawthorne® found positional nystag- 
mus in 127 patients. One group of 13 
in which the nystagmus was steady, 
that is, nonf: itigable, included all the 
patients that hi id proved or suspected 
lesions of the central vestibular ap- 
paratus. In 114 patients, the positional 
nystagmus was paroxysmal or fatigable 
and was considered to be of the periph- 
eral type. In most of the group with 
central lesions the nystagmus appeared 
in more than one position of the head, 
ind the direction of the eye move- 
nents either changed or remained un- 
hanged with a change of the head 
osition. In the peripheral group the 
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nystagmus was usually seen only w ith 
the head in one position, nearly always 
with the affected labyrinth undermost. 
Vertigo is usually slight in the central 
group, more severe in the peripheral 
group. The caloric test was abnormal 
in 31% of the peripheral group, and 
in 62% of the central cases. Remissions 
often occur in the positional nystagmus 
of the peripheral type and it is often 
self-limiting. 

Aubry, Pialoux and Bouchet! classify 
positional nystagmus into four types: 
1) spontaneous nystagmus in which the 
direction is modified by certain posi- 
tions; 2) spontaneous nystagmus which 
is intensified by certain head positions; 
3) no spontaneous nystagmus except in 
certain positions and 4) nystagmus 
which appears when the patient is in 
a dorsal decubitus position, with the 
head hanging. Based upon 128 proved 
lesions of the central nervous syaem, 
the authors state that types 1, 2, and 3 
were found mainly with subtentorial 
lesions, and type 4 was found in supra- 
tentorial lesions. When the positional 
nystagmus is of — origin it is 
mainly of type 3, sometimes type 2. 
Vertigo is constantly present and_ is 
always intense. With a sudden change 
of position the vertigo is increased; in 
positional nystagmus of central origin 
the vertigo is unaffected by changes in 
head position. In positional nystagmus 
of peripheral origin vertigo and nys- 
tagmus tend to subside or disappear 
with repeated changes of head position, 
and the nystagmus is nearly always 
horizontal rotatory. 

SPONTANEOUS VERTIGO. In intracranial 
lesions this vertigo is either slight, tran- 
sient or absent altogether. When there 
is substantial rotational vertigo, it is 
nearly always due to periphe ral, laby- 
rinthine disease, rather than to a central 
lesion. 

FALLING TENDENCY. If the patient is 
able to stand, a Romberg test should 
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be performed. In patients with intra- 
cranial disease, this test is often posi- 
tive. Santamarina*® stated that the pel- 
vic girdle test, or attempt to overthrow, 
was often positive in patients with intra- 
cranial lesions, especially in those with 
infratentorial and cerebe ‘Hopontile angle 
tumors. 

SPONTANEOUS PAST POINTING. Spon- 
taneous past pointing was present in 
5 out of IS cases of cerebellopontine 
angle tumor reported by Maybaum and 
Grossman'?, but the direction of the 
past pointing was of no help in local- 
izing the lesion. In Santamarina’s*” 
cases spontaneous past pointing was 
found more often in patients with cere- 
bellopontine angle tumors. When it was 
present and could not be modified | 
vestibular stimulation, an organic 
cerebellar lesion was suspected. 

According to Tschiassny**, in periph- 
cral lesions the slow component of the 
nystagmus, the past pointing, and the 
falling tendency are directed toward 
the side ot the lesion, whereas the 
sense of vertigo is toward the opposite 
side. The nystagmus is horizontal and 
rotatory. The direction of — falling 
changes when the position of the head 
is changed, in line with the direction 
of the slow component of the nystag- 
mus. Usually these symptoms dis: _ ar 
after a few weeks. In central lesions 
(of the pons or medulla) the nystag- 
mus can appear in any plane, the slow 
component being directed toward the 
good side, but the falling is directed 
toward the side of the lesion, indepen- 
dent of the position of the head and 
in the same direction as the quick com- 
ponent of the nystagmus. Past pointing 
is in the direction opposite to that of 
the sense of vertigo. In cerebellar le- 
sions there is spontaneous past point- 
ing with only one arm. 

In summary, the findings of the var- 
ious workers would indicate that: 


A. In Peripheral Lesions. 1) The 


spontaneous nystagmus is of the mixed 
type, horizontal rotatory; it is of short 
duration and is accompanied by labv- 
rinthine and cochlear disturbances. 2) 
The postural nystagmus is often par- 
oxysmal, fatigable, and always in the 
same direction, no matter what the 
position of the body or head. It is usu- 
ally seen only with the head in one 
position, with the affected labyrinth 
undermost. Remissions occur often. 3) 
The spontaneous vertigo is strong and 
is increased with a change of position. 
It is associated with impaired hearing 
and tinnitus. 4) The spontaneous past 
pointing is in the direction of the slow 
component of the nystagmus. 5) The 
falling tendency (Romberg test) is in 
the same direction as that of the slow 
component of the nystagmus and _ this 
direction changes with changes of the 
head position. 6) The slow component 
of the nystagmus, the past pointing and 
the falling tendency are directed to- 
ward the side of the lesion. 7) All these 
symptoms usually diappear after a few 
weeks. 

B. In Central Lesions. 1) The spon- 
faneous NV stagmus is of Pi pure type; 
it can be in any plane, may be in dif- 
ferent directions in each eve, is of long 
duration, and is often accompanied by 
neurologic signs. Its direction is of no 
value as an indication as to the side o 
the lesion. It is usually absent in enh a- 
tentorial lesions. Good hearing m: iv be 
present. 2) The postural nystagmus is 
nonfatigable, may be of constant direc- 
tion or changing direction, and appears 
with more than one position of the head. 
3) Spontane ous vertigo is usually slight 
and is unaffected by changes in the head 
position. 4) Past pointing is often pres- 
ent in posterior fossa lesions, but the 
direction is of no help in localizing the 
lesion. 5) The falling tendency is often 
present. Its direction is toward the side 
of the lesion and is unchanged with a 
change in the head position. The pelvic 
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girdle test is often positive in patients 
with infratentorial lesions. 

Interpretation of Abnormal Re- 
sponses to Vestibular Stimulation. Ab- 
normal vestibular responses can occur 
from disease conditions involving the 
labyrinth itself, the vestibular nerves, 
the vestibular centers, or the central 
pathways. (For a more detailed de- 
scription see Part I of this paper’, un- 
der “Neural Pathways.”) Generally 
speaking, absent or diminished _ re- 
sponses may be due to peripheral dis- 
ease, but perverted responses are of 
central origin. 

RESPONSES IN PERIPHERAL LESIONS. In 

patient with a peripheral lesion all 
the responses are impaired, thus, the 
presence ot any one normal response to 
stimulation suggests a normal laby- 
rinth and a normal peripheral portion 
of the eighth nerve. 

RESPONSES IN CENTRAL LESIONS. Of the 
utmost importance is the early dis- 
covery of a central lesion. Following 
vestibular stimulation a central lesion 
should be suspected 1) when there 
is a perverted, inverted, dissociated or 
mixed nystagmus, or when the nystag- 
mus is accompanied by conjugate de- 
viation of the eyes or nystagmoid 
movements: 2) when normal responses 
are obtained from the canals in one 
plane and there are abnormal or absent 
responses from the canals of the other 
plane; 3) when there is definite and 
persistent spontaneous past pointing 
which is not altered by the vestibular 
stimulation; and 4) when nystagmus is 
produced, but vertigo or past pointing 
both, are absent, or vice versa. 
LOCATION OF CENTRAL LESIONS. When 
ie presence of a central lesion is sus- 
ected, an attempt should be made 

locate it. Based upon our present 
iowledge of vestibular responses, in- 
acranial lesions can be subdivided 
to three main groups: supratentorial, 
fratentorial, and cerebellopontine 
igle. 


SUPRATENTORIAL LESIONS. (Cerebrum, 
its tracts and appendages, including 
the medial and lateral geniculate 
bodies.) In patients with these lesions 
the vestibular responses are often diffi- 
cult to evaluate. In addition to the 
spontaneous findings pointing to in- 
volvement of the central nervous sys- 
tem, there may be 1) an impairment 
of the vestibular responses from one 

ear with good hearing on that side and 
impaired responses from the vertical 
canal of the opposite ear, and 2) good 
resistance to the pelvic girdle test. In 
general there is increased sensitivity 
to the vestibular stimulation. 

According to Santamarina’’, if a 
supratentorial lesion is suspected and 
there are impaired responses when test- 
ing the vertical canals of one side, the 
lesion is more likely to be on the op- 
posite side. If the impaired responses 
are obtained when testing the horizon- 
tal canal of one side, the lesion is more 
apt to be on the same side. In cases of 
lesions of the pituitary gland the ver- 
tigo is usually of shorter duration than 
the nystagmus, and other signs of cen- 
tral nervous system involvement are 
present on testing for spontaneous re- 
sponses and after vestibular stimula- 
tion. With lesions of the suprasellar re- 
gion the vertigo is much less promi- 
nent than the nystagmus, and there are 
impaired responses on testing the ver- 
tical canals of one side; also, there is 
poor resistance to the pelvic girdle test. 
In cases of occipital lobe lesions there 
may be a loss of responses to vestibu- 
lar stimulation, perverted responses 
from the horizontal canals, and_pro- 
longed and increased past pointing out 
of proportion to the vertigo. 

INFRATENTORIAL LESIONS. ( Medulla, 
pons and cerebellum.) Maybaum and 
Grossman" from a study of 40 verified 
cases stated that the characteristic 
findings on caloric stimulation in a pa- 
tient with a lesion of the posterior fossa 
with localization in the cerebellum are: 
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1) diminution or absence of vertigo 
and past pointing (or past pointing in 
the wrong direction) and 2) normal 
nystagmus, unless pressure on the brain 
stem causes deviations from the nor- 
mal, such as — vertical or 
oblique nystagmus, o perverted nys- 
tagmus on aeclaaten: The hearing is 
normal. However, occasionally pressure 
on the eighth nerve by a cere ‘bellar neo- 
plasm may cause hearing impairment 
of a nerve type. Spontaneous past 
pointing in one direction or absence 
of past pointing following vestibular 
stimulation is suggestive of a cerebellar 
lesion. On the other hand, when there 
is normal past pointing with each hand 
it is probable that the cerebellum is 
normal. 

Santamarina’s* findings can be sum- 
marized as follows: 1) Vertigo is often 
found to be markedly diminished, al- 
most never increased, atter vestibular 
stimulation. 2) Since there is ipsilateral 
cerebellar muscle control, abnormal 
vestibular responses on one side sug- 
gest a lesion on that side. If the re- 
sponses are abnormal on both sides, the 
lesion is likely to be near the midline. 
3) There are disturbances of equilib- 
rium and co-ordination such as inability 
to perform the finger to nose test and 
adiadokokinesis. 4) The pelvic girdle 
test is often positive, that is, there is 
poor resistance to attempts to over- 
throw the patient with an infratentorial 
or cerebellopontine angle tumor (also 
Shuster?® ). On the other hand, in supra- 
tentorial lesions there is a high degree 
of resistance. 5) Hearing is normal, 
except when the lesion in the posterior 
cranial fossa is secondary to a laby- 
rinthitis or is located in the cerebello- 
pontine angle. 

According to Brunner*, bilateral ca- 
loric stimulation produces a positive re- 
action in a patient with an infratentorial 
tumor, whereas there is no reaction in 
the case of a supratentorial tumor, 
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Fischer and Wolfson"! also stated that 
bilateral calorization produces nystag- 
mus in patients with a posterior fossa 
ee but not in anterior fossa lesions. 

CEREBELLOPONTINE ANGLE LESIONS. In 
these cases the vestibular examination 
is of the utmost importance for earl) 
diagnosis, before the appearance of ad 
vanced neurological symptoms which 
indicate extensive involvement and por- 
tend difficult: surgical extirpation. A 
tumor in this situation can destroy the 
eighth nerve and produce a_ typical 
picture of a peripheral lesion on that 
side and, in addition, cause pressure 
phenomena which manifest themselves 
by the various signs of a central lesion 
on testing the opposite canals. 

In addition to the presence of spon 
taneous findings indicating involvement 
of the central nervous system, the diag 
nosis is based upon 1) a diminution o1 
absence of vestibular responses on one 
side, 2) impairment or loss of hearing 
especially for the high tones, on the 
same side, and 3) impaired responses 
from the vertical canals of the oppo 
site side. The lesion is on the same side 
on which the cochlear and vestibula 
responses are impaired. Occasional], 
there are perverted diminished 
sponses from the horizontal canal of 
the opposite side. In general there is 
diminished sensitivity to the vestibula 
stimulation. 

Mavbaum and Grossman!" | state: 
that the most 
in their group of 18 verified cases wa 


common symptor 


the loss of hearing. In 16 of these 15 
cases there was a total loss; in tl 
other two, hearing was markedly) 
moderately impaired. The neoplas 
was found on the side correspondi 
to the loss of hearing. In the earli: 


stages the finding of tinnitus and p 


tial hearing impairment of the ner 
type, with vertigo, often leads to a dia 
nosis of Méniére’s disease. As the | 
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of vestibular function develops, the 
diagnosis becomes apparent. 

It should be cautioned that there 
may be variations from this character- 
istic reaction, making the interpreta- 
tion far more difficult. For example, the 
patient's hearing on the unaffected side 
may be impaired due to a previous 
suppurative process in the middle ear 
or a degenerative process of the eighth 
nerve. Also, stimulation of the hori- 
zontal canal on the unaffected side may 
cause an equivocal response making it 
difficult to decide whether or not to 
consider it the response of a normal 
canal. In cases of this type other tests 
indicate a central lesion. In one of 
the cases cited by Mi avbaum and 
Grossman'*, vertical nystagmus resulted 
from stimulation of the opposite hori- 
zontal canal; in 3 other cases there was 
Wrong past pointing on stimulation of 
the opposite canals; in 12 of their 18 
ases of cerebellopontine angle tumor 
there was a normal response on stim- 
ulation of the opposite vertical canals. 
They stated that 1) the isolated loss or 
marked diminution of responses from 
the vertical canals on the opposite side, 
2) the occurrence of pe rverted nystag- 
ius on stimulation of the opposite hori- 
zontal canal and 3) the abnormalities 
of past pointing, all appeared to be 
caused by pressure of the tumor on 
the pons. 

ACOUSTIC NEUROFIBROMA. This com- 
prises almost 8% of all brain tumors. It 
usually begins with tinnitus and hear- 
it ; impairment. In Revilla’s** series of 
160 proved cases all patients showed 
both auditory and labyrinthine distur- 
binces. In early cases the hearing im- 
puirment may be only moderate, with 
little loss of acuity for the high tones. 
Liter, pressure causes neural atrophy 
| produces severe or complete, per- 
ceptive hearing loss. In Edwards and 
'’ series of 157 proved cases 
a custic neurofibroma, vestibular re- 


P::terson’s 


sponses were impaired or absent in 
98% of the cases; partial or total hearing 
loss on the side of the tumor was found 
in 99% of the cases. 

The classical description is that ves- 
tibular responses are absent on the side 
of the tumor, with impairment of the 
vertical canal responses on the opposite 
side. However, Brown and Love?, re- 
porting 42 cases, stated that in most 
cases there was a nonfunctioning laby- 
rinth on the side of the tumor, with 
normal reactions of both the vertical 
and horizontal canals of the opposite 
side. 

According to Morris'’, spontaneous 
nystagmus is present in over 90% otf 
these cases. Characteristically there is 
a bilateral horizontal nystagmus with 
the slow movement to the side of the 
tumor. Caloric stimulation readily re- 
verses the direction of the nystagmus. 

There are frequently signs of tri- 
geminal nerve involvement, especially 
loss of the corneal reflex. 

Dix, Hallpike and Hood* observed 
that the loudness recruitment phenom- 
enon was characteristically present in 
patients with Méniere’s disease and ab- 
sent or incompletely present in patients 
with acoustic neuroma and cerebello- 
pontine angle tumors. Fowler'*, how- 
ever, stated that recruitment occurs in 
“nerve deafness” caused both by lesions 
of the end organ and by neural degen- 
eration, and offered as evidence an 
audiogram taken before operation in a 
case of an acoustic neurofibroma in 
which recruitment was clearly present. 
Eby and Williams’, however, agree 
with Dix, Hallpike and Hood’. They 
found an absence of recruitment in 8 
verified cases of intracranial lesions in- 
volving the eighth nerve; in 8 other 
probable lesions of the eighth nerve, 
there was little or no recruitment pres- 
ent. In 32 patients with deafness as- 
cribed to Méniére’s disease they found 
loudness recruitment present in every 
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with over-recruitment — in 
half the Furthermore, 
when they performed “speech intelligi- 
bility” tests, they found that in patients 
with presumed lesions in the end organ, 
speech intelligibility reached a maxi- 
mum, then declined with further in- 
creases in intensity (within the inten- 


instance, 


nei rly cases. 


sity range of the audiometer). On the 
other hand, in 5 out of 6 cases of nerve 
hber degeneration, speech became 
more and more intelligible with in- 
creased intensity of sound until the 
limit of the audiometer range was 


reached. 
Thus, since the loudness recruitment 
phenomenon is present in patients with 
lesions in the sensory receptor mech- 
anism (cochlea) and apparently absent 
in patients with acoustic ne ‘urofibroma, 
this would appear to be a practical test 
for distinguishing between disease of 
the end organ and a retrolabvrinthine 
lesion. 
MISCELLANEOUS VESTIBULAR RESPONSES 
\ND INTERPRETATION. Some of Fisher's!” 
findings can be summarized as follows: 
1. If stimulation of the horizontal 
canal on one results in 1) normal 
nystagmus, but no vertigo or past point- 
ing, it suggests a lesion of the inferior 
cerebellar peduncle on that side; how- 
ever, if there is 2) no nystagmus, but 
normal vertigo and past pointing, it 
suggests a lesion between Deiters’ nu- 


side 


cleus and the medial longitudinal 
bundle of that side. 
Il. If stimulation of the vertical 


canals of one ear results in 1) normal 
nystagmus, but no vertigo or past point- 
ing, it suggests a lesion of the middle 
cerebral peduncle; however, if it re- 
sults in 2) no nystagmus, but normal 
vertigo and past pointing, it suggests a 


lesion in the pons, near the medial 


longitudinal bundle. 

II}. If stimulation of all the 
results in 1) no 
vertigo or 


canals of 
nystagmus, 
past pointing, it indicates 


one ear 
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lesion of the labyrinth or 
nerve of that side; if it results in 
normal nystagmus, but no vertigo or 
past pointing, it suggests a lesion of 
the cerebellar nuclei of that 
it causes 3) no nystagmus, but normal 
vertigo and past pointing, it suggests 
a lesion of the medial longitudinal body 
of that side. 

IV. If stimulation of all the canals 
of both ears causes normal nystagmus, 
but no vertigo or past pointing, it indi- 
cates a midbrain at the 
point of decussation of the superior 
cerebellar peduncles. 

Roberts**, discussing a paper by 
Coates, Shuster and Slotkin, reported 
2 cases in young children, 2 and 10 
vears of In each case there was 
normal hearing on both sides; the 
caloric responses from the horizontal 
canals, on both sides, were normal, but 
the responses from the vertical canals 
on both absent. In each 
case the verified diagnosis was a mid 
line lesion, in the vermis. 

DIRECTIONAL PREPONDERANCE ( Sev 
Part I of this paper’® ). This finding may 
be of considerable importance in th 
diagnosis of the vestibular 
apparatus and its central connections 

Directional preponderance may b 
present with lesions of the | abyrinth 
the vestibular nerve, and its central 
connections. Cawthorne, Fitzgerald 
and Hallpike® stated that in 20% ol 
unilateral Méniére’s diseas« 
directional preponderance was found t 
the side of the unaffected labyrinth. 

Fitzgerald and Hallpike'® report 
that lesions of the temporal lobes wer 
constantly associated with direction! 
preponderance of the caloric respons: 
to the side of the lesion. This findi: 
was confirmed by Carmichael, Dix ai 
Hallpike’*. 

Kirstein and Preber'® studied the 1 
lationship between the site of electi 
encephalographic abnormality and t! 


side: if 


lesion in the 


age. 


sides, were 


lesions of 


cases of 
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presence of directional preponderance 
in 67 patients with cerebral disorders. 
They concluded that directional pre- 
ponderance in patients with cerebral 
lesions has no unequivocal localizing 
value, and the absence of directional 
preponderance does not exclude a le- 
sion of either the frontal or temporal 
region. The presence of both direc- 
tional preponderance to one side and 
a focal electroencephalographic abnor- 
mality on the same side indicates a 
cortical lesion. 

Conclusion. An attempt has been 
made to present a fairly complete, yet 
concise, review of the interpretation of 
vestibular function tests, both the spon- 
taneous manifestations, of disturbed 
vestibular function and the abnormal 
responses to stimulation. It must be 
cautioned again that unless a test re- 
sult is so strikingly positive as to leave 
no doubt whatsoever in the examiner's 
mind, conclusions should not be based 
upon a single examination. These tests 
can aid in the localization of a lesion, 
but not in the determination of the 
nature of the lesion. Properly performed 
and correctly interpreted, the tests are 
of great he ‘Ip in distinguishing between 

1 peripheral and a central lesion, and 
a 2 supratentor ial from an infratentorial 
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lesion. They also aid in localizing a le- 
sion of the posterior fossa. The ‘y are 
of unquestionable value in the early 
diagnosis of acoustic neurofibroma and 
cere she ‘llopontine angle lesions. Because 
of our lack of complete knowledge of 
the neuroanatomic pathways and the 
varving stages of a tumor’s growth 


‘during which a test happens to be per- 


formed, findings in atypical cases can 
be confusing. For example, cerebellar 
neoplasms which have invaded the 
surface of the cerebellum can cause 
pressure on the eighth nerve and thus 
give otologic signs which are inter- 
preted to be those of a cerebellopontine 
angle tumor. Also, what has been con- 
sidered a characteristic finding in cases 
of cerebellopontine angle — tumors, 
namely, absent responses on stimulat- 
ing the vertical canals on the side op- 
posite the tumor, is frequently lacking. 

The tests are also of help in making 
un early diagnosis of actual or immi- 
nent intracranial invasion in cases of 
suppurative disease and cholesteatoma 
of the middle ear and they can be 
of great help it 
of vertigo. They serve as an important 
link in the chain of otologic, neurologic 
and neurosurgical diagnosis. 


1 diagnosing the cause 
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SUMMARLO IN INTERLINGUA 


(See page 427 for original article ) 
Le Effecto de Cortisona Super le Crescentia in Vitro de Histos 
Adulte e Embryonic 


1. Esseva investigate le effecto que cortisona, ACTH, e seros de canes tractate 
con b contionm Lexerce in vitro super le crescentia de fibrobk istos adulte e embrvonic. 
In concentrationes de inter 0,1 e 0,01 mg/ml, cortisona habeva un effecto 
marcatemente inhibitori super le crescentia de adulte fibroblastos de gallinas, 
— e muses. 

. In le mesme concentrationes, cortisona habeva nulle effecto inhibitori del 
es super le crescentia de fibroblastos embryonic. 

4. Le eftecto inhibitori de cortisona super fibroblastos adulte esseva reversibile. 

5. Le addition de histoextractos adulte 0 embryonic a culturas in vitro de 
adulte fibroblastos nullifica le effecto inhibitori que le addition de cortisona in 
concentrationes de inter 0,001 e 0,1 mg/ml exerce normalmente super le crescentia 
de adulte fibroblastos. 

Le addition de 0,1 mg/ml de cortisona al medio de cultura de cellulas de 
un tumor miscite (originalmente un spontanee adenocarcinoma mammiari de un 
muse CH,,) resulta in culturas que consiste primarimente de cellulas carcinomoide. 
Le cellulas del culturas de controlo (non tractate con cortisona ) esseva primatri- 
mente sarcomoide. Tamen, in le concentration de 0,1 mg/ml, cortisona non 
inhibiva le crescentia de ille tumor de un muse CHs. Le addition de 0,1 mg/ml 
de cortisona non inhibiva le crescentia de culturas de lymphosarcoma de Gardiner 
ab muses. . 

Extracto adrenocortical integre (Upjohn) etiam inhibiva le crescentia de 
fibroblastos adulte. 

8. ACTH in concentrationes de usque 0,4 mg/ml habeva nulle eflecto super 
le crescentia de fibroblastos adulte 0 embrvonic. 

Y. Cortisona in concentrationes de usque 0,05 mg/ml habeva un _ effecto 
marcatemente retardatori super le migration de leucocytos in vitro. 

10. Seros de sanguine obtenite ab canes durante le prime 15 dies de un curso 
de cortisona exerceva un effecto marcatemente depressive super le crescentia de 
fibroblastos adulte. Seros de sanguine obtenite ab canes inter le dece-quinte e 
trentesime die de un curso de administrationes diurne de cortisona revelava un 
progressive reduction de lor effecto inhibitori super le crescentia de fibroblastos 
adulte. Post le trentesime die ille effecto inhibitori dispareva completemente. 

11. Cortisona in concentrationes de 0,1 mg/ml habeva nulle effecto retardatori 
super le crescentia in vitro de adulte epithelio human o de embryonic epithelio 
de gallinas. 
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Curanrous pigmentation is of great 
medical importance. At times altered 
skin color furnishes a specific diagnostic 
clue. In other instances while pigmen- 
tary changes fail to clarify the present- 
ing clinical problem, they provide inter- 
esting situations in themselves. In this 
review we will emphasize significant 
information available to the clinician 
dealing with pigmentation or its lack. 
We will also report in some detail per- 
tinent new and old fundamental dis- 
coveries on the pigment problem. Since 
therapy depends on the diagnosis and is 
still in a state of flux for the purely 
pigmentary disorders, discussion — of 
treatment will be omitted. 

During the course of this review ref- 
erence will be made to the article by 


Jeghers*? who recorded fully the status 
of this problem as it stood in 1944. The 
reader's attention is invited to this clas- 
sic presentation in which useful tables 
and illustrations are to be found. Other 
recent surveys include those of Kenny* 
and of Volland'®, 

NORMAL CUTANEOUS PIGMENTS. Ed- 
wards and Duntley*? demonstrated by 
spectrophotome tric means that five pig- 
ments are present in normal skin. These 
are carotene, oxyhemoglobin, reduced 
hemoglobin, me anoid and melanin. 
They further emphasized the impor- 
tance of other factors which modified 
the effects of these pigments. Thus their 
physical distribution patterns and the 
thickness and optical properties of the 
tissue overlying them influenced the 
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final color produced. Light entering a 
colorless turbid medium overlying a pig- 
ment undergoes sc: greg which favors 
a predominance of blue color. Light 
which is not seal ( by a less turbid 
medium ) contributes more red colora- 
tion. Sheard and Brunsting**:'*! per- 
formed earlier experiments analyzing 
skin color by spectrophotometric meth- 
ods. 

Carotene, precursor to Vitamin A, is 
a yellow compound which strongly in- 
fluences skin color. It is stored in the 
subcutaneous fat and also in the 
stratum corneum where lipid substances 
abound. This accounts for the vellow- 
ish hue of the palms and soles which 
possess a thick stratum corneum. The 
white appearance of the conjunctiva 
and the lack of vellow pigmentation of 
the tongue are understandable, since 
both lack a well developed stratum 
corneum. 

Oxyhemoglobin imparts a red color 
to the skin but its effect is blunted by 
the presence of melanin which prevents 
its visibility. Thus it is difficult to rec- 
ognize erythema deeply pigmented 
Negro skin. 

Reduced hemoglobin contributes a 
bluish hue to the skin and is most prom- 
inent in conditions productive of true 
cyanosis. 

Melanoid is a substance of poorly 
understood nature which has a specific 
absorption band. It is present in 
amounts paralleling those of melanin 
and is, therefore, considered to be a 
melanin derivative. It gives a brownish 
color to the skin. 

Melanin is the term used to denote 
the brown pigments which originate as 
oxidative polymers of tyrosine or ortho- 
dihydroxypheny] compounds. These 
pigments are found throughout nature 
and are useful in camouflage and in 
protecting the individual from harm- 
ful radiations!**:'*5. Since this is the 
most important of the cutaneous pig- 


ments, chief attention will be paid to it. 

Racial Variations in Skin Color. As 
far as is definitely known at present, 
racial variations in skin color depend 
upon quantitative differences rather 
than qualitative ones. Thus the greater 
pigmentation of the Negro and Oriental 
races is primarily the result of an in- 
crease in melanin and melanoid. Gates 
and Zimmerman’? added strength to 
this view by finding that macroscop- 
ically uete rmined skin color de spends on 
the amount of melanin in the epider- 
mis and especially in the stratum ger- 
minitivum and spinosum. The small 
amounts of melanin within melano- 
phores of the dermis do not influence 
skin color of colored races. Kikkawa 
ct als’, however, have recently demon- 
strated a qualitative difference in the 
amounts of various metals present in 
hairs of blondes, brunettes, Mongoloid 
peoples and Negro races. In general 
thev found that the darker the color, 
the more copper and iron was present. 
As a result of these and other determi- 
nations using insects, animal and human 
material, thev suggested that a certain 
qualitative 
tween coloration and the type of metal 


“relationship existed be- 


found.” This was true especially in pig- 
ments assumed to be derived from tyro- 
sine: namely, white is associated with 
nickel, vellow with titanium and red 
with molybdenum, blackish color in- 
volving blue, green and brown is asso- 
ciated with copper, cobalt and_ iron. 
Qualitative pigmentary differences have 
been found among various strains in 
lower mammals, that is, mouse and 
guinea pig®:**. The term “redskin,” ap- 
plied to the American Indian tribes, re- 
fers to their use of red pigments for 
ceremonial purposes 

Niedelman'™ has reviewed abnor- 
malities of pigmentation in the Negro. 
No attempt will be made here to pre- 
sent the subject thoroughly. However, 
several factors must be taken into ac- 











count when interpreting dermatologic 
disturbances in general or pigmentary 
disorders in particular in Negro pa- 
tients. First of all, deeply pigmented 
skin often reacts to trauma or inflam- 
mation by either a marked increase or 
decrease in pigmentation. Thus it can 
be seen that many bizarre patterns of 
abnormal pigmentation in the Negro 
skin can be explained on a relatively 
simple basis. Secondly, pigmented skin 
makes the detection of erythema. or 
other discoloration difficult. Thirdly, 
pigmentation of the skin is said to af- 
ford some protection from irradiation. 
Negro skin was said by Fox“® to suffer 
less frequently and less severely from 
skin diseases than white skin. Fox 
added the following generalizations: 1) 
\lulattoes are more susceptible to skin 
diseases than are full blooded Negroes, 
2) Negroes are less susceptible to skin 
irritants than are whites, 3) Negroes 
are more susceptible to new growths 
of connective tissue origin and less so 
to neoplasms of epithelial structures. 
Lowenthal, cited by Niedelman''’, 
ee that lax areas of Negro skin 
likely to be darker in hue, while 
nl stretched areas are usually of 
lighter color. These facts depend upon 
the decrease in concentration of mel- 
nin when the skin is stretched and the 
opposite effect when it is loose. 
Futcher®’ found a sudden transition 
in the degree of pigmentation on the 
interior deltoid regions of the arms of 
ome Negroes. The flexor aspect was 
less deeply pigmented than the adja- 
ent outer surface, thus forming a sharp 
ine of demarcation. Approxim: itely 13% 
f 200 individuals examined exhibited 
his variation bilaterally. 
NORMAL PRODUCTION OF MELANIN. 
Our knowledge of the processes by 
hich melanin formation takes place 
as advanced steadily since Bloch?" 
iscovered the DOPA reaction. He im- 
miersed pigmented human skin in 
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a solution of dihydroxyphenylalanine 
(DOPA) and noted that brown gran- 
ules appeared in the cytoplasm of cer- 
tain scattered cells of the basal layer of 
the epidermis. He postulated thi it this 
reaction was catalyzed by an enzyme, 
DOPA oxidase. Controversy as to the 
existence of this enzyme followed and 

1950 Fitzpatrick et al.’ demonstrat- 
ed tyrosinase in human skin. They 
showed that it could initiate the se- 
quence of events necessary to the con- 
version of tyrosine to melanin via mul- 
tiple steps of oxidation, molecular 
rearrangement and polymerization. A 
potent inhibitor of these oxidative reac- 
tions is the sulfhydryl group (SH) 
found in various compounds in the skin. 

Melanin formation takes place in 
special cells (melanocytes, clear or 
dendritic cells) in the basal laver of 
the epidermis. Most investigators be- 
lieve that these cells originate in the 
embryonal neural crest and migrate to 
the basal layer*!**1°°, The pigment 
may then be injected into neighboring 
cells (cytocrinia) or it may remain 
within the distended dendritic proc- 
esses of the melanocyte forming a cup 
or sheath about other basal cells". 

Knowledge of the various normal 
hormonal influences upon melanin for- 
mation have recently been =. and 
expanded by Lerner et al.%', ad- 
dition, Hall and his associate A p bora 
fully discussed the relation of the 
adrenal gland to cutaneous pigmenta- 
tion. Whitlock'*® has discussed the pos- 
sible role of ACTH in regulating some 
of the enzyme reactions of melanin pro- 
duction. 

Normally the pituitary gland elabo- 
rates a substance known as the melano- 
cyte-stimulating hormone (MSH). This 
hormone promotes melanin formation. 
Hydrocortisone from the adrenal gland 
inhibits the release of MSH in a quan- 
titative fashion. Epinephrine and _ nor- 
epinephrine from the adrenal medulla 
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and adrenergic nerve endings can pre- 
vent or reduce the action of MSH on 
the melanocyte. Serotonin acts simi- 
larly. Excretion of noradrenalin — is 
decreased by administration of com- 


PABLE 1. FACTORS CONTROI 


Promote Melanin Formation 
Normal Oxygen 
Ty rosinase (Contains Cu 
Dopa oxidase (+ 
Ket 


Vitamin C (early 


Ultraviolet light (activates ty rosinase 


DOPA 


Melanophore stimulating hormone! 


hormone is not understood. Lerner 
et al.’ found that ergotamine, benzo- 
dioxane, dibenamine, priscoline and 
hvdergin prevented the inhibition of 
MSH by epinephrine and noradrenalin. 


LING MELANIN: FORMATION! 


Retard Melanin Formation 
Sulfhydryl groups (SH inhibits tyro- 
sinase 
Vitamin C (reducing agent) 
Compound F (inhibits release of MSH 
Adrenalin, noradrenalin and serotonin 
can reduce or prevent the action of 
MSH on the melanocyte 
Redox potential (other than optimal 


Femperature (increased inactivates sulf- 


hyvdryl groups 
Redox potential (when optimal 


Progesterone and estrogens (animal stud- 


ics 
Abnorma! lonizing radiation (inhibit SH 
Inflammation (inhibit SH 
\rsenic (inhibit SH 


Increased keratinization (inhibit SH 


Topically applied hormones" 
Mesantoin 


Ergotamine, benzodioxane, priscoline and 
dibenamine prevent MSH inhibition 
by epinephrine and norepinephrine 


mercial preparations of ACTH and 
Compound E (Von Euler cited by 
Lerner et al.®’). Animal studies suggest 
that progesterone and estrogens may 
stimulate the production of melanin by 
the melanocyte. The role of thyroid 


Direct Enzyme Poisons 
a. Protein inactivators 
Excessive heat 
Sulfur dioxide 
Strong acids and bases 


Other strong chemicals 


lated in vitiligo, and others 
Copper binding agents 

g*’*—may replace Cu 
CO, CN, Hos, SH containing com 

pounds (thioureas, BAL, Cysteine 
Competitive inhibitors: of academic in 

terest. All toxic, unite with enzymes 
Induction period prolonging factors 

pH above 7 5 

Tween 20, a detergent 

Increased NaCl concentration 
Compounds reacting with melanin 

Precursors 

PABA, not proven in vitro. 

Sulfa compounds 
Reducing agents 

Ascorbic acid 

Hydroquinone and derivatives in ritre 
Unknown Action 

Hydroquinone and its) monobenzy! 

ether (Agerite Alba) in vivo 
Pentachlorinated naphthalenes, cable 
insulators 


Progesterone and mesatoin darkened 
frog skin in vitro. 

The various factors which accelerate 
or inhibit melanin formation are sum 
marized in Table 1. Some of them will 
be mentioned later in the text wher 


Antityrosinase antibodies; postu 
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References 
contain much additional information 
regarding melanin production. 

ABNORMALITIES OF CUTANEOUS PIG- 
MENTATION. Alterations of pigmentation 
will be considered in a manner gov- 
erned chiefly by the pigment affected or 
the color produced. This plan becomes 
difficult to follow when a combination 
of pigments in involved. 

tHE YELLOW PIGMENTATIONS. As _ has 
been seen, carotene is normally present 
in the skin and imparts a yellow hue 
to it. Abnormally large accumulations 
of carotene may occur following inges- 
tion of excessive quantities of yellow 
vegetables (carrots) and fruits (or- 
anges ) (carotenemia )'!". The skin may 
then assume a markedly yellow color. 
The color is accentuated in the areas 
of greatest keratinization (palms and 
soles) and those with most subcuta- 
neous fat. Spared are the sclerae which 
contain neither fat nor keratin, the 
scrotum which has no subcutaneous fat 
and the mouth which lacks keratin. 
Carotene may be found in both the 
blood serum and urine. This lipochrome 
may be demonstrated in the serum 
easily by shaking up equal parts of 
serum, alcohol and petroleum ether and 
allowing them to settle. Alcohol precip- 
itates the protein, and absorbs the 
bilirubin. The lipochromes are absorbed 
by the petroleum ether layer. Normal 
color returns with reduction of caro- 
tene intake. 

Large amounts of carotene are also 
found in male castrates, patients with 
panhypopituitarism, Simmonds’ disease 
and hepatic disease. Diabetics are fre- 
quently noted to have yellow. skin 

xanthosis ). Even more freque ntly they 
have high blood carotene levels. This 
inay be accounted for by increased in- 
vestion of vegetables, poor utilization 

Vitamin A precursors and some es- 
sential disturbance in lipid metab- 
clism!*®, 


appropriate. 
74 
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The yellowish color seen in some 
patients with myxedema is caused by 
a’ combination of carotenemia and 
anemia. Increased melanin deposits 
may also be found in this affliction. The 
ve ‘lowish cast notable in many patients 
with uremia is due to accumulation of 
urochrome!*>. 

Jaundice is a sign which is well 
known to all physicians. The color of 
the skin is variable and has been de- 
scribed as being from faint yellow 
through deep orange, saffron, ye Nowish 
green, green and even bronze or dark 
brown. It has long been held (perhaps 
hoped) that the tint present might be 
of some differential diagnostic value. 
Thus an orange or saffron color was 
thought to be suggestive of intrahepatic 
jaundice, greenish to bronze of obstruc- 
tive jaundice, green of intrahepatic 
jaundice with liver damage as well as 
of receding jaundice'*, and olive green 
of cholangitis and cholangitic cirrhosis. 
Bilirubin and xanthorubin are said to 
cause the orange color and _ biliverdin 
in green. A bronze color in jaundiced 
patients may result from the added 
factor of increased melanin deposition. 
Yellowish blue to greenish color pro- 
duced by the combination of jaundice 
with cyanosis may be considered a 
strong indication of tricuspid valve dis- 
ease™*, Jaundice persisting for long pe- 
riods in infancy may result in greenish 
staining o° the deciduous teeth. Per- 
sistent disc oration of tissues contain- 
ing large amounts of elastic tissue 
(sclerae, blood vessels, cornea, and 
skin) is accounted for by their biliru- 
binophilic qualities. 

Edematous areas may appear free 
from icteric discoloration. However, a 
wheal produced by injection of hista- 
mine into nonedematous areas increases 
capillary permeability for bilirubin so 
that the wheal becomes yellower than 
the surrounding skin’. A similar effect 
is noted in the wheal produced by vig- 
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orously stroking the skin of an icteric 
pi atient (yellow dermographism )**. A 
clinical applic: ition of these phenomena 
is found in patients with subclinical 
jaundice (that is, hepatitis without 
jaundice ). Yellow dermographism may 
be produced in the absence of clinic: il 
icterus, thus aiding diagnosis. Icteric 
skin is more susceptible to forming the 
urticarial wheal than is normal skin. 

Atabrine pigmentation was seen ex- 
tensively during World War IL i 1 pa- 
tients treated for malaria. At pa 
one may see it in dermatologic patients 
treated with the drug, especially those 
with chronic discoid lupus erythemato- 
sus. The pigment: ition usually becomes 
visible within 3 to 10 days after ther: apy 
is begun. It is caused by deposition of 
the drug in the tissues and may per- 
sist up to 4 months, though other 
residua of the disease may persist for 
years (Schamberg )!*°, following dis- 
continuation of ingestion. The discolor- 
ation is diffuse, but accentuation occurs 
on the dorsa of the hands, arms and 
feet. It may also be more intense in 
skin folds and circularly around the 
mouth. The sclerae remain white'®, 
though this statement has been dis- 
puted. 

Various chemicals used in. industry 
have been found to cause generalize d 
yellowish staining of the skin. Some of 
them are he pi atotoxic, so that jaundice 
may be superimposed. Dinitrophenol 
used in the explosive, dye and other 
industries, as well as for obesity, mz Ly 
stain the skin. Often the sclerae are 
involved and there may be a yellow 
tinge to the blood serum so that true 
jaundice may be closely simulated. 
Dinitrophenol is rarely he patotoxic, 
however. The “tetryl blonde” or “can- 
ary is a striking individual, well known 
in the explosive industry’. A bright 
yellow staining of the scalp, hands, face 
and neck occurs which is sometimes 
followed by an acute dermatitis. 
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Blondes develop a tetryl red color of 
the hair. The sclerae are not involved 
and the causative agent tetryl or trini 
trophenylmethylnitramine does not af- 
fect the liver. Other compounds giving 
rise to yellow discoloration of exposed 
parts in industry are picric acid, trini- 
trotoluene (TNT), styphnate, nitric 
acid, and hexanitrodiphenylamine. The 
hair of workers exposed to larg 
amounts of sodium carbonate is bleach- 
ed vellow!’. Picric acid in ointment o1 
tablet form bi been used for medicinal 
purposes in the past. In addition to a 
vellow staining of all body tissues, in- 
cluding sclerae, it was frequently hepa 
totoxic. A confusing clinical picture 
was consequently produced. 

Additional disorders exhibit both 
vellowish discoloration plus other more 
distinguishing features. Thus a patient 
with xanthomatosis may have a chamois 
or yellow tinted skin. A patient with 
systematized amyloidosis may exhibit 
a vellow color. Yellowish palms have 
been noted in typhoid fever (Filipo 
vitch’s sign) and a brownish yellow to 
mahogony jaundice has occurred in 
association with gas bacillus infections 
The color formed is a sum total of 
the influences of bilirubin, oxyhemo 
globin, hematin and methemoglobin 
present in the blood plasma. Rarely 
vellowish discoloration about the um 
bilicus results from a rupture of one of 
the bile ducts'". 

MELANIN HYPERPIGMENTATION. As 
was previously indicated, the major 
portion of this review will be concerne . 
with the large variety of conditions an 
factors which may give rise to increase: 
melanin deposition in the skin. Suc! 
pigme ntary changes may at times pre 
vide definitive diagnostic informatio! 
but perhaps more often fail to do s 
because of the lack of specificity of man 
of the patterns encountere d. Yellowis 
to brown to black discoloration is thi 
often seen and may be confusing unle: 
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it is realized that the skin can react 
to inflammation or injury (mechanical, 
thermal, chemical, actinic) by produc- 
ing more melanin and melanoid than 
is normally present. This probably re- 
sults from a reduction in sulfhydryl 
groups!** ia 

MELANIN PIGMENTARY DISORDERS 
CHIEFLY OF DERMATOLOGIC INTEREST. 
\lany dermatologic processes have di- 
agnostic features and also present pig- 
mentary disturbances secondarily. Some 
of these will be discussed here briefly. 

Chloasma. The term chloasma refers 
to various pigmentary changes (invar- 
iably caused by melanin) which occur 
as localized patches or more diffusely 
over the cutaneous surface. The color 
may vary from a slight yellowish stain 
to a deeply pigmented patch. Small 
lesions about the face are popularly 
known as liver spots. The etiologic 
background of this symptom may be 
diverse. Thus external agents such as 
pressure or friction, scratching, heat, 
light, actinotherapy, physiotherapy, ap- 
plication of cosmetics or tars may be 
causative. Symptomatic chloasma may 
occur in association with many things 
including physiological disturbances of 
the generative organs in women (chlo- 
asma_ uterinum); lymphoblastoma; tu- 
berculosis especially of the retroperito- 
neal glands: cachetic states: Cushing's 
svndrome; disturbances of the thvroid 
vland; adrenal gland tumors; Peutz- 
leghers syndrome; Albright’s syndrome; 
Leschke’s syndrome; Rothmund’s syn- 
drome, and others. At times an etiologic 
igent cannot be discovered, in which 
case the symptom of chloasma is said 
to be idiopathic. 


Acanthosis | Nigricans. | Acanthosis 


ligricans is a process of great interest 
ty) dermatologists, internists and sur- 
ceons which has recently been fully 
presented by Curth'®', This is a der- 
matosis in which pigmented verrucous 
exerescences occur in the axillae and 
other body folds. The mucous mem- 
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branes may be involved and multiple 
nevi or pigmente “ds spots may occur on 
the skin. Two types are distinguished: 
benign and malignant. Generally speak- 
ing, the benign type appears in child- 
hood, is accentuated at puberty and 
disappears after adolescence. The le- 
sions are not as pronounced as in the 
malignant form. Juvenile acanthosis 
nigricans may be associated with hor- 
monal disturbances such as hypogona- 
dism, Frélich’s syndrome and others'**. 
Malignant acanthosis nigricans can oc- 
cur in children, but usually begins in 
adult life. It may precede or ‘follow 
the adenocarcinoma which is always 
associated with it. The cutaneous le- 
sions may improve upon treatment of 
the highly malignant neoplasm. The 
prognosis is guarded since patients with 
malignant acanthosis nigricans usually 
succumb within 2 years after discovery 
of the carcinoma. Benign and malignant 
acanthosis nigricans are often difficult 
to distinguish. However, if doubt exists 
after an otherwise negative complete 
investigation, an exploratory laparot- 
omy is justified'** to locate the sus- 
pe cted neoplasm which is usually to be 
found in the gastrointestinal tract, but 
may be in the generative organs or even 
in the lung. 

Pseudoacanthosis Nigricans. Pseudo- 
acanthosis nigricans is a disorder which 
resembles true acanthosis nigricans*’. 
This occurs in obese, darkly pigmented 
individuals. The lesions are similar to, 
though less severe than, those of malig- 
nant acanthosis nigricans. Neoplasms 
are not associated with this eruption 
and it resolves following weight  re- 
duction. 

Xeroderma Pigme ntosum. Xeroderma 
pigmentosum is a rare inherited dis- 
ease which begins in childhood and is 
characterized “by hyperpigmentation, 
atrophy, te langiestases, and warty ma- 
lignant growths". In its early stages 
pigmented lesions resembling freckles 
appear. Upon further exposure to ultra- 
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violet light rays, the skin assumes a senile 
appearance and epitheliomas develop. 
The tumors are usually basal cell epi- 
theliomas, sometimes squamous cell 
epitheliomata, sarcomas or even endo- 
theliomas. The clinical picture closely 
simulates radiodermatitis. 
Treatment is unsatisfactory and_ the 
ultimate prognosis is grave. 

Urticaria Pigmentosa, Urticaria pig- 
mentosa is a chronic disease of the skin 
(sometimes with systemic manifesta- 
tions, Berlin, C.; A.M.A. Arch Dermat., 
71, 703, 1955) beginning early in life 
and characterized by brownish yellow 
pigmented macules and nodules! 1S. Bul- 
lous’, papular and diffuse telangiectatic 
types have been described. In 25% of the 
cases, the disease appears after puberty. 


chronic 


The production of an urticarial whe al 
upon stroking a pigmented lesion is 
characteristic (Darier’s sign). This sign 
may be absent in affected adults. The 
cutaneous lesions consist largely of ag- 
gregates of mast cells. These cells liber- 
ate heparin and histamine, thus produc- 
ing the wheal. 
recently reported this condition in as- 
sociation with bone lesions. He refers 
to cases reported by other authors in 
which bone lesions were also found. Bi- 
opsy study of the bone lesions was not 


Asboe-Hansen® has 


done, so that actual mast cell tumor 
involvement of bone is not certain. That 
urticaria pigme ntosa might be a systemic 


disease was strongly 
a8 


sugge sted by 
This patient died with 
infiltration of mast cells in the skin as 
well as in the bone marrow, lymph 
nodes, thymus and other organs. Even 
more recently Reilly et al.’** and Ber- 
lin?! have re ported cases with equally 
convincing systemic involvement. The 
bone marrow, liver and spleen were in- 
volved in these latter instances and sug- 
gestive lesions of the bone were found 
by Reilly. 

Incontinentia Pigmenti. Incontinentia 
pigmenti’’® is a disease which may 


Ellis’s case 
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closely resemble urticaria pigmentosa 
in the infant when bullous lesions are 
present. Carney*! states that this is a 
peculiar oe disease, probably develop 
mental in origin and char icterized by 
an anal striking and bizarre ar 
rangement of pigmented macules in 
polyangular _ flecks, whorls, — spidery 
forms, lines and patches. These choco 
late-brown designs do not follow the 
lines of cleavage or distibutions of 
nerves nor do they respect the limita 
tions of the mid line. Areas of alopecia 
may appear on the sc: alp, and many 
other ectodermal and mesodermal de- 

fects occur. The disease is frequently 
heralded by inflammatory lesions, es 
pecially bullae, in lines and patches 
These disappear, recur and fin: illy dis 
appear, giving way to the above pic 
ture or an intermediary verrucous 
stage. Histologically me ‘lanin pigment is 
found to have escaped from the melano 
evtes in the basal layer of the epi 
dermis. 

Two clinical types of this disorde: 
have been described. These are the 
Sulzberger-Bloch and = Naegeli vari 
eties®?, Asboe-Hansen’™ has described a 
rare disorder known as bullous keratog 
enous and pigmentary dermatitis with 
blood eosinophilia in the ne ~whorn fe 
male. This may be yet another variant 
of incontinentia pigmenti. Other recent 
publications dealing with this rare dis- 
ease entity are those of Doornink' 
Uebel et al.'®®, Philpott et al.’*", and 
Cramer et al.*7 

vente and Syphilis. Pinta" 
ilis'*’ may cause hyperpigmentation o1 
depigme ntation in their later stages. 
The early lesions of pinta may vary 
from pink to blue to dark red or purpl 
depending upon the color of the pa- 
tient’s skin, vascularity, and other con- 
ditions. 

Dermatitis Herpetiformis. Dermatitis 
herpetiformis, a recalcitrant, pruritic 
skin disease, characterized by recurrent 


and syph 
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groupe ‘d lesions which may be papular, 
vesicular or bullous, produce s hyper- 
dineciieion following resolution of le- 
sions in their areas of special predilec- 
tion, namely, shoulders, sacrum, exten- 
sors of elbows and knees and trochan- 
teric areas. 

Vagabondia. Vagabondia occurs in 
persons of poor hygienic and economic 
circumstance. The skin is dirty, dry, 
scaling and crusted. Numerous excoria- 
tions are present and hyperpigmenta- 
tion develops. Such individuals are us- 
ually elderly and often infested with 
hody lice. They frequently suffer from 
malnutrition. It may be that factors of 
trauma (scratching) and photosensi- 
tivity (due to vitamin deficiency ) lead 
to the melanin hyperpigmenti ition not- 
ed. Involvement of the mucous mem- 
branes occurs and Addison's disease 
may be simulated. 

DISORDERS OF PARTICULAR INTEREST TO 
rHE INTERNIST. The various anemias 
often exhibit associated pigmentation 
of the skin. The brownish color of the 
legs in some anemias is due to deposi- 
tion of hemosiderin. Hemosiderin may 
also be more generally deposited in the 
skin and is thought to stimulate melanin 
production in some cases*. 
sometimes 
seen in Hodgkin's disease. The involve- 
ment may be so extensive as to simu- 
late Addison’s disease**''*, Others of 
the lymphomas exhibit similar changes 
but less frequently than Hodgkin's 


5682 


Diffuse melanoderma is 


cdisease’ 
The diffuse or more localized pig- 
mentation seen in the collagen diseases 
has been discussed by a number of 
authors. This sign is prominent in 
S ter mscnencel and also occurs in der- 
natomyositis''® and lupus erythemato- 
S sug?8.20°06, 2. The stimulus for melanin 
production in these conditions might 
be inflammation or adrenal insuffi- 
ciency. 
Whitlock'™* has re-emphasized_ the 
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occasional association of increased mel- 
anin pigmentation of the skin with 
hepatic cirrhosis. From the few cases 
reported, one might consider such pig- 
mentation to be a poor prognostic sign. 
The darkening is most pronounced on 
the: exposed surfaces. Whitlock  sug- 
gests that impaired detoxification of 
estrogenic substances may account for 
the phenomenon. This contention may 
be supported by the fact that adminis- 
tration of estroge ns to hypo- -ovarian 
women produces darkening of the linea 
alba and of already existing pigmented 
Hevi. 

The pigmentation common in pa- 
tients with sprue may consist of perioral 
chloasma™— or patchy chloasma-like 
spots diffusely distributed over the 
body. Some degree of pigmentary 
change is seen in most cases of 
sprue'’®'®= and seems to improve with 
treatment of the disease. 

Gaucher's disease is an uncommon 
familial disorder of metabolism in 
which there is an abnormal storage 
or retention of large amounts of cere- 
brosides (kerasin) within the cells of 
the reticuloendothelial system'**. The 
sexes are equally affected and it may 
occur at any age. Among the signs and 
symptoms referable to involvement of 
many organs is pigmentation of the skin 
which has been considered virtually 
diagnostic in advanced cases. An un- 
even, brownish tan pigmentation of the 
skin, especially the exposed parts, has 
been noted in approximately 50% of the 
cases of Gauchers’ disease?*. Mucous 
membrane involvement does not occur 
in the absence of infiltration of the 
adrenal glands by “gaucher cells.” Pig- 
mentation mi Ly be patchy or in streaks. 
In extensive cases the skin of the pig- 
mented areas is glossy and scaly and 
is sometimes ulcerated. This pigmenta- 
tion extends from just below the knees 
to a sharply defined margin just below 
the ankles. It is this latter pigmentation 
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plus splenomegaly which is believed to 
be pi athognomonic of the disease. A 
malar flush has been reported in a few 
cases™ and the hemorrhagic tendency 
present as part of the disease may be- 
come manifest in the skin. Ocular 
changes may occur in Gaucher's dis- 
ease and consist of brownish vellow 
wedge-shaped thickening or pingue cula 
of the subconjunctival tissues appearing 
first on the nasal side of the cornea 
and then on the temporal side'**. 

Gaucher's disease must be distin- 
guished from Niemann-Pick’s disease 
and Tay-Sach’s disease. In the former, 
infants are stricken and succumb with- 
in the first two years of life, their skin 
is pale, wrinkled and profusely sweat- 
ing. The subcutaneous fat disappears. 
The exposed parts and the mucous 
membranes are diffusely pigmented. 
There may be patchy involvement of 
the mouth. As in Gaucher's disease, the 
increase in melanin is thought to be 
due to adrenal involvement!2". 

Tay-Sach’s disease shows cherry-red 
macular spots and a progressive flaccid 
paralysis! 

A re Aicul: ited poikilodermatous hy- 
perpigmentation occurs in Rothmund’s 
Syndrome", 

Various pigmentations related to 
neurologic disturbances are re ported by 
Leavitt*®, and are also discussed by 
Beerman!®. Some of these will be con- 
sidered later while others re present 
post inflammatory change, for ex: imple, 
herpes zoster. Leavitt also mentions 
peripheral neuritis as a cause for mel- 
anin hyperpigmentation in the involved 


area. Wilcox'*® described a melanoma- - 


tosis of the central nervous system asso- 
ciated with similar involvement of the 
skin. This was also discussed by 
Touraine'**, There may be a pigmente d 
spot on the skin overlying the spina 
bifida occulta. Derbes, Fle ming and 
Becker have discussed hyperpigmenta- 
tion of diencephalic origin’. In addi- 
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tion to reviewing hyperpigmentation 
associated with schizophrenia, encepha- 
litis, ependymoma, hepatolenticular de 
generation, 
others, they report 4 cases of Schilder’s 
disease. This condition (ence phalitis 


Fanconis disease and 


periaxialis diffusa) “is a disease of the 
brain, chiefly seen in children and 
young people. It is characterized by 
slowly advancing cerebral blindness 
and mental deterioration which termi 
nates in complete dementia. There is 
massive involvement of the white mat 
ter of the brain, stopping sharply at 
the grav matter, so that the cortex and 
basal ganglia are spared.” The hyper- 
pigmentation which occurs simulates 
that of Addison’s disease. The adrenal 
glands have been atrophic or lacking in 
some of the reported cases. The authors 
postulate disordered production — of 
MSH as causing the hyperpigmen 
tation. 

Vitamin Deficiencies. The influenc 
of vitamins on melanin pigmentation 
has been summarized by Rothman! 
Several vitamin deficiency states are as 
sociated with hyperpigmentation of th 
skin. 


Lack of Vitamin A, or its excess 


occurring for a long time leads to mel 


anin overproduction™ 1.157 The discol 
oration of Vitamin A_ deficiency is 
largely follicular in location. It has beer 
suggested that the accelerated keratin 
ization process about the follicular 
orifices in such cases results in depletion 
of sulfhydryl groups, thereby releasing 
tvrosinase from its inhibiting effect. 
Deficiency of Vitamin C leads to hy 
perpigmentation and its administratio! 
sometimes results in partial depigmen 
tation of lesions of chloasma (see tab! 
of factors controlling melanin pigme: 
tation). In addition to the direct 
lationship of the reducing substanc: 
Vitamin C to sulfhydryl groups, it ma 
also be that iron de position in the ti 
sues as a result of the cutaneous blee 
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ing of scurvy may bind sulfhydryl 
which inhibits tyrosinase! Cini 

Pellagra is a light-sensitive deficiency 
disease in which the lack of the B com- 
plex vitamins and tryptophane _ is 
incriminated, A pellagragenic factor has 
been found in corn by Wooley!**. This 
substance seems to be a nicotinic acid 
antagonist. The dermatologic lesions of 
pellaga are found on the exposed sur- 
faces of the body as well as on the 
tongue and buccal mucosa. The svm- 
metry of the lesions is striking and 
characteristic. Extension of lesions often 
takes place from the exposed to the 
unexposed parts. Early th ve is erythe- 
ma followed in some cases by bullae. 
If the process is prolonged, hyperpig- 
mentation occurs. In some instances the 
clearing of the acute detmatitis results 
in depigmentation of varving degree. 
The question as to whe ther porphyrin- 
uria occurs in pellagra is unsettled''>. 

Hormonal Dysfunctions. Hormonal 
dysfunctions are often accompanied by 
alterations in melanin content of the 
skin and mucous membranes. 

The hyperpigmentation, darkening of 
old nevi and formation of new ones 
noted during ACTH therapy (but not 
cortisone or hydrocortisone therapy ) is 
thought to be due to MSH present as 
a contaminant, 

The hyperpigmentation in Addison's 
disease results from failure of the 
adrenal gland to produce sufficient 
compound F to inhibit release of MSH 
and from its failure to produce ade- 
quate quantities of epinephrine and 
norepinephrine to inhibit the action of 
MSH on the melanocyte*’'*°, The proc- 
ess is further accelerated on exposed 
areas by sunlight and in warm areas by 
heat. The work of Hall et al.7* indicates 
that melanoid as well as melanin is 
present in excessive amounts in Addi- 
Treatment with com- 
pound E or F results in diminution 
of melanin but not of melanoid™*!°, 


son's. disease. 
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These authors produced a substance 
with properties similar to those of 
melanoid by oxidizing melanin. They 
also felt that decreased hemoglobin 
present in the skin accentuated the pig- 
mentation in Addison's disease. The 
hyperpigmentation following bilateral 
adrenalectomy for hypertension or ma- 
lignancy annot be reversed by admin- 
istration of compound E, 

Clinically, pigmentation may be par- 
tial but is usually generalized and dif- 
fuse. It is accentuated on the flexures 
and in body folds as well as -on the 
surfaces exposed to light. The color 
may vary from bronze to dark or mulat- 
to-like. The mucous membranes of the 
lips and gums may exhibit dark, 
grayish-brown pi atches and there may 
be disfuse pigmentation of the bucc: ul 
mucosa. Nevi become darker, some- 
times before the generalized pigmenta- 
tion develops, and new dark nevi ap- 
pear (black freckles). The skin texture 
is soft like that of a baby. W hipple's s 
disease ( intestinal lipodystrophy )!?° 
must enter the differential picture as 
well as many other melanin hyperpig- 
mentations discussed elsewhere in this 
paper. 

Hyperpigmentation during the last 
trimester of pregnancy occurs in areas 
similar to those affected by Addison’s 
disease. However, the nipples, geni- 
talia and linea alba also become dark- 
ened. Darkening of existing nevi occurs 
and new nevi may appear. Malignant 
melanomas grow more rapidly during 
pregnancy. In pregnancy, MSH is re- 
leased by the pituitary gland despite 
the increased amounts of compound F 
simultaneously elaborated. Epinephrine 
and noradrenalin are present in the 
usual amounts. It is possible that pro- 
gesterone and estrogens augment the 
action of MSH on the melanocyte. It 
is to be noted that serum copper levels 
are elevated Addison’s disease and 
in pregnancy. Lerner and his associates 
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could not change serum copper levels 
by administering crude MSH. 

Acromegalic hyperpigmentation can 
probably be accounted for by increased 
production of MSH _ by the pituitary 
gland. The distribution of pigment is 
well known, being more prominent on 
the exposed parts. It is more frequently 
seen in women and is not reported to 
involve the mucous membranes. There 
may be diffuse discoloration or small 
treckle-like macules*. 

Pigmentary changes in Cushing's 
syndrome are inconstant, the purplish 
striae are usually more prominent than 
the hyperpigmentation'*'. The — ten- 
dency of some of these patients to 
bruise easily and to bleed into their 
tissues leads to deposition of hemosid- 
erin especially in the skin of the legs. 
Hemosiderin may in turn’ stimulate 
melanin formation as previously men- 
tioned. 

Malignant pheochromocytoma of the 
adrenal medulla produces a different 
clinical picture from the benign form. 


Pigmentation simulating Addison's dis- 


ease may occur and may reflect the 
poor epine phrine- secre ting « capacity of 
the tumor tissue as well as encroach- 


ment by the tumor upon cortical cells. 
Thus MSH is permitted to act upon 
the melanocytes with less restraint. 
Three to seven per cent of patients 
with hyperthyroidism exhibit melanin 
hyperpigmentation™’. Jellinek’s sign, a 
marked hyperpigmentation of the eye- 
lids, is occasionally pa- 
tients*’. However, it has frequently 
been observed that patients with hy- 
perthyroidism may have vitiligo’. The 
mechanisms responsible for this seem- 
ing paradox cannot yet be elucidated. 
Pigmentations y seen in 
involving the male and fe- 
sex hormones are confusing and 
not altogether constant. Androgens and 
given systemically and ap- 
plied topically tend to stimulate mel- 


seen in such 


occasionally 
disorders 
male 


estrogens 
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anin production. This has been found 
to be true in experimental animals and 
humans*: 100,188,174 | 

MELANIN HYPERPIGMENTATION DUE 'TO 


With the 


medications used at 


DRUGS. increased variety. of 
present, there has 


been a corresponding rise in the inci- 


dence of untoward drug reactions. This 
subject has been reviewed in_ this 
journal by one of us (HB) in 1949", 
Increased pigmentation — may result 


virtue of the 
However, 


from many of these by 


presence of inflammation. 


there are several instances in) which 
residual melanin hyperpigmentation is 
of greater diagnostic importance. Fixed 
drug eruptions prov ide an example of 
this. The fixed drug eruption has been 
defined as a cutaneous disorder with 


round or oval, seemingly edematous 
plaques, coin to palm-sized, recurring 
and ac- 


The 


lesions are dusky red at _ outset and 


on various parts of the body 
companied by itching o r burning. 
are sharply demarcated from normal 
skin. At times bullae develop leaving 
pigmented patches The 
recurrent lesions appear at the original 
Many of the drugs 
which have been reported as produc- 


of varving hue. 
sites of involvement. 


ing such lesions are listed in Beerman’s 
article". 


antipyrine, 


These include phenolphthalein, 
phenacetin, barbiturates, 
salicylates, atabrine, gold and arsphen 
amine. 

The occurrence of a diffuse brownish 
pigmentation during nERERIONN therapy 


. He dis 


in which pigmentation 


has been reported by Hunter? 
cussed 6 cases 
of the face occurred without preceding 
dermatitis. The faded 
when mesantoin was discontinued. The 
nature of the pigment was not deter- 
mined. Since Lerner 
ers'’’ list mesantoin as a substance 
which darkens frog skin in vitro, the 
hyperpigmentation in Hunter's cases 
could have been due to melanin. 

The yellowish to brown pigmentation 


color gradually 


and his co-work 
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resulting from ingestion, injection or 
inhalation of certain arsenical com- 
pounds is due entirely to melanin and 
not to the metal itself. Characte risti- 
cally this melanosis has a “rain drop on 
a dusty road” appearance due to mul- 
tiple small nonpigmented areas'™’. The 
pigmentation usually appears first on 
the trunk and upper portions of the 
extremities. Usually the mucous mem- 
branes are not involved, but when 
thev are, Addison’s disease is closely 
simulated. Pentavalent and inorganic 
arsenical compounds are usually re- 
sponsible for this process. Palmar and 
plantar hyperkeratoses, arsenical kera- 
toses and peripheral neuritis aid in 
diagnosis when present. Malignant cu- 
taneous and internal neoplasms may 
ensue. Arsenic crystals may be demon- 
strated in the skin by special tech- 
niques, 

As will be seen later, all of the heavy 
metal pigmentations may have an add- 
ed melanin component. 

MELANIN PIGMENTATION AND PHOTO- 
SENSITIZATION. Photosensitization fre- 
quently results in residual melanin pig- 
mentation. It is difficult to say in many 
cases whether stimulation of melanin 
production is a postinflammatory phe- 
nomenon or is effected by the. ultra- 
violet tanning rays themselves. This 
subject has been reviewed extensively 
by Stokes and Beerman'*:*!, Only a 
few salient aspects of the problem will 
he discussed here. 

It appears that the most important 
factor in the local reaction of the skin 
to light irradiation is the ability of var- 
ious wave lengths to penetrate to cer- 
tain depths and to excite certain groups 
of cells in the epidermis and cutis. It 
has been noted that the various photo- 
sensitizing compounds differ in the 
structures which they select (melano- 
cytes, vessels, endothelium, basal cells, 
and others ). Ultraviolet r \ys apparently 
ictivate the enzyme tyrosinase thereby 


Progress of Medical Science: 





DERMATOLOGY 403 


furthering the oxidation of tyrosine to 
melanin®*. The photosensitizing agents 
enhance the action of the light upon 
the skin and its components. 

Topically applied photosensitizers 
may lead to dermatitis with subsequent 
pigmentation. Some of these are en- 
countered in cosmetics, for example, 
oil of bergamot in perfumes (berlock 
dermatitis )*7, eosin in lipstick and oil 
of lavender, vanillin, lime oil, oil of 
cedar and oil of citron and others, also 
produce the same effects when applied 
to the skin. Meadow grass dermatitis 
and fig dermatitis represent photosensi- 
tization effect at least in part!*’. Other 
such agents encountered in industry 
have been reviewed™:'*#°, and some of 
them are as follows: pitch, acridine, 
phenanthrene, anthracene, benzpyrine, 
erythrocin, flourescein and various fab- 
ric dyes. Lerner’s group'*® states that 
compounds such as oil of bergamot con- 
tain psoralens which increase photosen- 
sitivity when applied locally. 

Melanoderma due to tars’? and 
cutting oils''’ is not infrequently seen. 
Brownish- yellow pigmentation usually 
occurs on the exposed parts and may 
represent photose nsitivity effect or post- 
inflammatory change. When due to 
cutting oils, it is frequently found in 
the Mediterranean peoples, and may be 
accompanied by some skin thickening 
and plugging of follicles. Oils contain- 
ing chlorinated hydrocarbons are the 
more frequent offenders. The tar prep- 
arations used in dermatological therapy 
are also incriminated. 

Photosensitizers which may be used 
for medical treatment or tests are as 
follows: methylene blue, acriflavine, 
rose bengal, barbiturates, sulfonamides, 
gold, some arsenicals, chlorophyll, sil- 
ver, chlorpromazine”? and phener- 
gan'*®, It is interesting that quinine 
has been considered a light sensitizer 
but that atabrine and chloroquin have 
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been useful in the treatment of chronic 
discoid lupus erythematosus** 
Porphyria. Sever: ul 
phyri: = Se result in cutaneous 
hyperpigment ition. In congenital por- 
puysin (erythropoietic type of Wat- 
son! ) all patients have photosensitiv- 
ity and cutaneous lesions. These lesions 
are often of a destructive nature and 
appear most prominently on the ex- 
posed parts. They are accompanied by 
a violaceous hue and followed by mel- 


types ot por- 


anosis. The bullae thus occurring may 
simulate epidermolysis bullosa of the 
dystrophic type. Reddish-brown  dis- 
coloration of the teeth as well as hyper- 
trichosis have also been noted. Type- 
| uroporphyrins (the most potent 
photosensitizers among the prophyrins ) 
predominate. Congenital porphyria is 
probably inherited as a Mendelian re- 
cessive and occurs more frequently in 
males®?*4, ( For complete discussion of 
porphyrin metabolism in childhood, see 
Aldrich et al., Am. J]. Med. Sci., 230, 
675, 1955. ) 

Porphyria Cutanea  Tarda™*  (in- 
cluded as an hepatic type by Watson ) 
usually begins at middle age or later. 
The skin lesions are mild but persistent. 
Low grade blistering and an erosive 
tendency of the light-exposed skin sur- 
faces with an accompanying violaceous 
hue and subsequent melanin pigmen- 
tation are seen. The discoloration is 
diffuse or mottled and is sometimes 
associated with vitiligo of the hands. 
Sclerodermoid yellowing and harden- 
ing of the skin of the face and back 
of the neck are common. Patients with 
acute intermittent porphyria 


rarely 
show cutaneous signs. 


However, skin 
lesions may appear explosively after 
exposure to the sun in the mixed type 
(also an hepatic type of Watson). Pig- 
mentation may then follow the earlier 
erythematous phi ise. It is necessary to 
include the mixed type because pa- 
tients manifesting features of both con- 
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genital and acute intermittent por- 
phyria sometimes appear. 

rUMORS, NEVI AND RELATED PROCESSES. 
Various cutaneous tumors may be hy- 
perpigmented due to melanin deposits 
basal cell « pane lioma, 
and seborrheic 
mon freckle 


the exposed surfaces of fair individuals, 


senile 
keratoses'*. The com- 


namely, 
ephelide occurring on 


the brownish lentigo present on cov- 
ered areas and the pigmented nevus'* 
(ordinary mole) are also mentioned in 
passing. | 
Malignant 
which is not seen with great frequency 


melanoma is a tumor 
but is the subject of considerable mis- 
Much light has been cast 
upon this subject by the work of Allen 
and Spitz*. 
in the review by Beerman, Lane and 
Shaffer'?. Diffuse blue-gray coloring of 
the skin''? may 
amounts of melanin may be found in 


conce ption. 


These findings are discussed 


occur and large 


This has been explained by 
ik bys itrick, Montgomery and Lerner' 
being due to the liberation of au 


the urine. 


anin precursors into the blood stream 
from the primary or metastatic tumors. 
These substances become oxidized dif- 
ftusely throughout the dermis (not in 
the epidermis ). The pigmentation thus 
produced is blue-gray, not brown, due 
to its greater depth in the skin with 
consequent light-scattering®*. The ex- 
posed areas are first affected as would 
be expected. 

There are a number of syndromes 
composed of pigmented spots on the 
skin and other systemic disorders. Per 
haps the best known of these is neuro 
fibromatosis in which multiple fibrous 
tumors are found on the cutaneous 
surface and at times on the mucous 
membranes. These tumors are of var- 
ious sizes and digital pressure some 
times causes them to disappear through 
a ring in the skin. Hyperpigmented 
patches of variable size are often 
scattered over the skin surface. Those 
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which are well demarcated and of 
moderate size are called café au lait 
spots. These may precede the tumors 
by several vears. Certain cases in which 
café au lait spots were found without 
tumors have been considered incom- 


plete forms of neurofibromatosis. Crowe 
and Schull’ studied café au lait 
spots in the general population and in 
patients with neurofibromatosis. They 
contluded that: 
1. Any person with more than. six 
café au lait spots exceeding 1.5 cm. 
in broadest diameter is presumed 
to have neurofibromatosis even in 
the absence of positive family 
history of the disorder. 
2. In the absence of a family history 
a person with five café au lait 
spots is much more likely to have 
neurofibromatosis than is a person 
with one such spot. 


~ 


}. Persons with less than six café 
au lait spots and a positive family 
history are likely to have neuro- 
fibromatosis if their pigmented 
spots are very similar to those of 
the affected f: imily members. 

The syndrome of Peutz-Jeghers'*" 
has become known in the American lit- 
erature through the reporting of Jeghers 
and his co-workers*. Melanoplakia of 
the lips and oral mucosa and polyposis 
of the intestinal tract have been ob- 
served to co-exist in a significant num- 
ber of cases. Melanotic spots on the 
skin are also reported in such cases. At 
times the polyps are found to have 
undergone malignant degeneration. 
Thus the observation of the skin mani- 
festations and the recognition of their 
significance becomes highly important. 
Melanoplakia is a normal finding in 
some individuals and is also seen in 
other disease conditions. The differen- 
tial diagnosis of such lesions is dis- 
cussed by Troxell'®*, Additional cases 
have been reported recently by Ran- 
kin and Laird'**, and by Freeman and 
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Ravdin (New England J. Med., 253, 
958, 1955). 

Polyostotic fibrous dysplasia associ- 
ated with endocrinopathies and cuta- 
neous melanin pigme ntation was report- 
by Albright et al. in 1937? and has since 
been called Albright’s syndrome. The 
brownish blotches simulate those of 
neurofibromatosis and tend to be lo- 
cated in the regions of bony involve- 
ment!. 

Leschke and Ullmann’s syndrome'' 
consists of the combination of the pig- 
mentary disturbance of neurofibroma- 
tosis with retarded growth, mental and 
somatic infantilism, vegetative endo- 
(pituitary and 
adrenal) as well as changes in carbo- 
hydrate, water and salt metabolism!'*. 

‘Fanconi’s syndrome? which is an 
unusual combination of disorders in- 
cluding severe refractory macrocytic 
anemia with pancytopenia, a hy popk is- 
tic bone marrow, and a generalized 
brown melanin-like pigmentation of the 
skin associated with various congenital 
defects is another condition seen rarely. 

The Mongolian spot and nevus of 
Ota are considered by Beerman, Lane 
and Shaffer’? to be possible variants of 
the blue nevus. Mongolian spots are 
patches of bluish-brown pigmentation 
usually over the sacrum in children of 
Oriental or Negro parentage. They are 
present at birth and gradually disap- 
pear. The nevus of Ota was described 
by that author in 1939*! and is said by 
Dorsey and Montgomery” to be a Mon- 
golian spot of the side of the face and 
eve. This nevus penetrates deeply into 
the structures of the face and orbit. 

MELANIN HYPOPIGMENTATIONS. The 
less common melanin depigmentations 
may result from such diverse circum- 
stances as heredity, drug ingestion, 
chemical applications, hormonal distur- 
bances, inflammation or unknown 
mechanisms. 

Albinism is defined as the congenital 


crine — disturbances 





The 


Loo 
loss of pigment, partial or complete, 
involving the skin, hair 
In partial albinism or 
there are 


and eyes!! 
leukoderma 
variously sized patches ot 
depigmentation which are well defined 
not have 


and do a hyperpigmented 


border. These patches usually remain 
unchanged for the duration of life and 
the within achromic. 


Negroes with partial albinism are some- 


hairs them are 


times termed “pied” or “piebald.” Smith 
and Schulz state in a recent article 
(A.M.A. Arch. Dermat., 71, 591, 1955) 


that partial albinism is inherited as a 
dominant Mendelian characteristic and 
consists of patches of depigmentation 
and usually a white forelock overlying 
a depigme nted portion of scalp. Lesions 
are present from birth and persons who 
exhibit very few or indistinctly depig- 
mented areas are termed spotlings by 
Cromwell (Am. J. Hered., 31, 94, 1940). 

Complete albinism is inherited as a 
Mendelian recessive characteristic and 
patients known as albinos. 
The entire skin surface lacks melanin 
and is pink. The iris is transparent or 
pink. Mental deficiency is often pres- 
ent. This disorder occurs in white and 
Negro patients, persists for life and 
occurs in families but rarely in succeed- 


is found 


ing generations. Melanocytes- are pres- 
ent but are nonfunctional. to lack 
ot tvrosinase®! 


due 


Vitiligo is an acquired cutaneous 
characterized by variously 
sized and shaped pi atches which are 
milk white. They may be single or mul- 
tiple, usually have hyperpigmented 
borders and a tendency to peripheral 
enlargement. When a patch of vitiligo 
has a red papule or brown maculo- 
papule in its center, it is called Leuko- 
derma centrifugum acquisitum. The 
lesion is usually a pigmented 

Asboe-Hansen* reported that 
vitiliginous zones have a tendency to 
itch and cited a report by Quiroga 
et al. stating that histamine is increased 


achromia 


brown 
nevus 
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in such areas. He also stated that mast 
cells were increased in areas of vitiligo 
and that such cells were often present 
itching 
reported the presence 


numbers in derma- 


in larger 
toses. Rothman! 
of hypalgesia in patches of vitiligo and 
authors it a tropho 
condition. Various 


some consider 


neuritic hormonal 
dysfunctions have also been incriminat- 
ed in the search for the cause of vitil 
\t present it may be stated that 
skin normal 


comple ment of melanocytes which fail 


igo. 
vitiliginous possesses a 
to produce melanin. It has also been 
that skin has twice the 
normal amount of sulfhydryl'®*. Dan 
zig** reported an interesting case with 


shown such 


jaundice sparing vitiliginous areas. 
The Vogt-Koyanagi syndrome con 
sists of severe uveitis associated with 
alopecia, poliosis, dysacousia and vitil 
There involvement 
and the prognosis for sight is guarded 
The literature on this subject was re 
viewed by ot jn 1949. 
Panhypopituitarism often results in 
pallor with loss of melanin because 
MISH is lacking. The action of the little 


functioning adrenal 
home J 


igo. is bilateral eve 


Lockwooc 


medulla and cor 
tex is then of relative unimportance. 
Fitzpatrick and Lerner®! 
thorities who have found that adminis 
tration of BAL and thiouracil may cause 
depigmentation of the hair and_ skin 
respectively. This is due to their high 
sulfhydryl content. Ascorbic acid inhib 
its the oxidation of melanin precursors 
and reduces melanin already produced 
Freckle cream, which has been used 
in the past, exerted its variable depig- 
mentating action by virtue of its mer 
cury content''*, Mercury is capable of 
partis uly displacing copper from tyro 
sinase*’. Mercuric and other metallic 
preparations may also lead to hyper 
pigmentation as will be seen later. 
Recent writings have emphasized de- 
pigmentation of the skin due to agents 
they come in contact with at places of 
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employment. Chief among these is the 
loss of melanin in’ areas exposed 
to a rubber antioxidant known as 
Agerite Alba (monobenzyl — ether 
of hydroquinone). Ordinarily —expo- 
sure must be prolonged and Negro 
workers are more commonly affected!"’. 
Phat this affection is not limited to 
those employed in industry is apparent 
from the re ports of le ukode rma due to 
rubber products used elsewhere. ‘Thus 
housewives may be afflicted by using 
rubber gloves and men from hat bands, 
and the like. A case of leukoderma due 
to Agerite Alba in the cement of adhe- 
sive tape has been reported!®®, Depig- 
mentation due to Agerite Alba occurs 
on areas exposed to the antioxidant 
and is enhanced by perspiration. The 
lesions are indistinguishable from. vitil- 
igo and appear in susceptible individ- 
uals, chiefly Negroes.  Perifollicular 
areas are often spared and are the first 
to. repigment. At times there is a pre- 
ceding or concomitant dermatitis which 
may represent contact — sensitivity. 
Symptoms usually persist about a year 
following removal from the offending 
compound and other antioxidants used 
in industry do not seem to have a simi- 
lar effect®'. The diagnosis can be aided 
by using a patch test containing Agerite 
Alba (70% in an ointment base) which 
is kept in — 72 hours. Depigmenta- 
tion may occur in the ensuing 3 to 5 
months!" 

The mechanism of action of the 
monobenzyl ether of hydroquinone is 
that of inhibiting the oxidation of tyro- 
sine to DOPA (the first reaction of 
melanogenesis*™ . ). It may also con- 
tribute to the chemical reduction of 
melanin. The DOPA reaction is nega- 
tive in affected areas and positive in 
unaffected areas. Compounds related 
to Agerite Alba such as hydroquinone 
(used in photographic developers ) and 
5.7 diiodo 8 hydroxyquinoline (used 
in the treatment of parasitic infesta- 
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tions ) have been known to produce in 
constant depigmentation. — Hydroqui- 
none itself is not oil soluble (therefore 
poorly absorbed wy the skin ) at is un- 
stable chemically" 

Schwartz!" <i the following altern- 
ative causes of occupational depigmen- 
tation. 

1. Areas of hy pe rpigme ntation mi ty 

eventui Th de ‘pigment. 


2. Areas of scarring may become de- 
pigmented, 
3. Areas of healed arsenical derma- 


titis following antisyphilitic ther 
apy may depigment. Healed sites 
of occupational arsenical contact 
dermatitis do not do so. 

Just as skin subjected to trauma or 
inflammatory reaction may become hy- 
perpigmented, so it may also become 
depigmented. Depigme ntation due to 
pinta and syphilis have received atten- 
tion earlier in this review. 

No attempt will be made to discuss 
graying of the hair since so little is 
actually known about it. However, ar- 
tificially produced graying has been 
reported following ingestion of chloro- 
quine'™* and follow ing Roentgen-irradi- 
ation. Zeligman'™* reported 3 cases in 
children who had received routine 
epilations for tinea capitis using 365r to 
5 points on the scalp. The hair was 
normal before epilation and gradually 
became flecked with gray as much as a 
year after treatment. These patients 
all had family histories of premature 
graying of the hair. Thus Roentgen 
therapy appeared to accelerate the 
graying process. Moshman!!® propose d 
that decolorization of the hair of mice 
be used as a Roentgen- ray dosimeter 
since it was qui antitatively proportion: il 
to the amount of radiation. Chase®” 
stated that Roentgen ray caused gray- 
ing of the hair by interfering with the 
production of melanin by the melano- 
cytes of the matrix or by their actual 
destruction. 








LOS 


Phenyluria or phenylpyruvic acid 


oligophrenia or phenylke tonuria®! is a 


disease characterized by mental defi- 
ciency; increased excretion of phenyl- 
pyruvic acid, phenylacetic acid and 


phenylalanine in the urine; and abnor- 
mally high phenylalanine 
blood. ft > ‘nherited as a recessive 
trait. Individuals so affected have fair 
hair, blue eyes and a blond complexion. 
There is in the 
metabolism 

phenylalanine is not converted to tyro- 
sine. 


levels in the 


a general decrease pro- 


ducts of tyrosine since 
The patients must then rely on 
exogenous sources of tyrosine for 
in synthesis of adrenalin. 


thyroxine, 


use 
noradrenalin, 
acid and mel- 
Diagnosis is aided by the detec- 
tion of phenylpyruvoracemic acid in 
the urine which turns a greenish color 
upon the addition of ferric chloride’! 

HEMOGLOBIN Discol- 
oration of the skin due to the influence 
of hemoglobin or its products is seen 
relatively frequently in the form of 
cyanosis due to the presence of reduced 
hemoglobin purpura due to the 
of extravasated blood in the 
due to 


hemogentisic 
anin. 


PIGMENTATIONS. 


and 
presence 
skin or 
These, 


hemosiderosis stasis. 
as well as the 


orations 


more rare discol- 
hemoglobin, will be 
considered in the following paragraphs. 

Bronze diabetes or hemochromatosis 
provides a striking illustration of the 


discoloration which can be produced 


due to 


by hemosiderin plus melanin and_ to 
a small degree, hemofuchsin. The symp- 
are well known to 
physicians, but its etiology and treat- 
ment are In addition to ref- 
Althausen et al. 
‘ have reviewed the 
The pigmentation 
is accentuated in areas exposed to the 
sun and also in the avxillae, groins and 
about the genitals and perineum. ‘The 
mucous membranes may be discolored 
and so do not aid in the distinction from 
Addison's disease'** 


toms of this dion “ase 


obscure. 
erences listed below 
and Kleckner et al.” 


subject thoroughly. 


The sugy n has 
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been made that melanin pigmentation 
of the skin in also 
takes place by virtue of the sulfhydryl] 
binding power of the 
siderin®’, 
Hemosiderosis, the ab- 
normally large deposits of hemosiderin 
in the 
duction of 
tinguished 
follow 
may 
mias, pancytopenias and possibly leu- 


ke mia. 


matosis is possible by utilizing clinical 


hemochromatosis 


iron in hemo- 


presence ot 
various tissues without the pro- 
gross lesions, must be dis- 
trom hemochromatosis. It 


may large numbers of transfu- 


sions or occur in hemolytic ane- 


That distinction from hemochro- 


and laboratory means is emphasized by 
Kleckner et al state 
that, hemosiderosis oc- 
curs with equal frequency among the 


These authors 


“eaiecleniaial 
two sexes and 25% of our patients were 
Cirrhosis of the 
a coincidental finding 


25 vears old or less. 
liver is absent or 
and diabetes mellitus and pigmentation 
of the skin occur infrequently.’ 

authors state further that ex- 


tensive deposits of intracellular hemo- 


These 


siderin are infrequent in hemosiderosis, 
while hemochromatosis. 
They feel that needle biopsy of the 
liver is the reliable method of 
diagnosis of hemochromatosis. The de- 
tection of hemosiderin in the skin fol- 
lowing biopsy is presumptive but not 
diagnostic evidence for the 
of hemochromatosis. 


frequent in 


most 


presence 


Depositions of hemosiderin in the 


skin due to venous stasis often cause 
vellowish brown discoloration. Thus it 
is well to avoid the legs when 


performing a biopsy on a patient with 
suspected hemochromatosis. 

Purpura due to a vi riety of causes 
presents a picture which is recognizable 
by physicians generally. Not as familiar, 
are the so-called dermatologic pur- 
puras. In these pigmented dermatologic 
purpuric eruptions no systemic mani- 
festations are found, nor are there de- 
monstrable hematologic abnormalities. 
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This group of disorders is composed 
of purpura annulare telangiectodes of 
Majocchi; peculiar progressive pigmen- 
tary disease of Schamberg; pigmented 
purpuric lichenoid dermatosis of Gou- 
gerot and Blum; and angioma serpigi- 
nosum of Hutchinson. These diseases 
affect the lower extremities for the most 
part and all produce punctate, pigment- 
ed macules which are at first reddish 
later changing to the brownish color of 
hemosiderin and finally fading almost 
completely. The de rm itologic pur- 
puras are ‘closely related and their dis- 
tinction one from the other depends 
upon fine clinical points. In fact, many 
authorities consider them to represent 
the same disease entity. The fundamen- 
tal process is increased capillary fragil- 

The general health is not affected 
and remissions and exacerbations oc- 
( urits 126° 

The Hofstatter-Cullen** or Grey- 
furner'’’ sign may afford important 
information regarding acute abdominal 
disorders. Characteristically, this sign 
is described!!!" as consisting of a 
bluish discoloration at the umbilicus 
appearing a few days after the onset of 
acute symptoms. ‘Ordinarily hemor- 
thagic fluid from the peritone “al cavity 
is causative but it may be seen in any 
condition giving rise to discolored fluid 
in the peritoneal cavity. The fluid is 
believed to follow fascial planes and 
openings in the abdominal wall until 
it finally becomes visible. 

Fallon and Manning®* emphasize the 
variability of this cutaneous sign with 
regard to location, color and cause. 

Jeghers™ listed the various abnormal 
hemoglobin complexes and the colors 
a produce. These are as follows: 

‘arboxyhemoglobin, cherry red 

ena oxide he moglobin, bright red 

( poisoning by fumes from combus- 
tion of explosives ) 

\Mlethemoglobin, chocolate-blue 

Sulfhemoglobin, lead or mauve-blue 


Cyanhemoglobin (formed by a com- 
‘bination of hydroevanic acid with 
methemoglobin ), bright red 

A number of drugs can cause methe- 
moglobinemia and sulfhemoglobinemia 
(enterogenous cyanosis). At times the 
two conditions are present simulta- 
neously. The patients do not have car- 
diac or pulmonary disease and are not 
dyspneic. Here dity and exposure to var- 
ious chemicals are important etiologic 
agents. Drugs incriminated as causes 
of both types of abnormal hemoglobin 
are: sulfonamides, phenacetin, ace- 
tanilid, trional, sulfonal, pamaquin, 
pyridium and potassium chlorate. Stop- 
ping the drug is followed by dis: “pe ar- 
ance of methe moglobinemia in a few 
days. Sulfhe moglobine ‘mia may pe rsist 
for a longer time. Avoidance of sulfur 
containing saline purgatives during sul- 
fonamide therapy is said to reduce the 
morbidity of these disorders**. 

Sigmund and Shelley'** have re- 
ported the second case of livedo-retic- 
ularis of the abdomen in a case of acute 
pancreatitis. 

METALLIC NONMELANIN PIGMENTA- 
rions. Various metals, when applied 
locally, injected intracutaneously, or 
taken internally, may cause discolora- 
tion of the skin. Of these, arsenic has 
been discussed among the melanin pig- 
mentations. The iron-containing pig- 
ments, hemosiderin and hemofuchsin, 
have also been discussed earlier. It is 
to be remembered that pigmentation 
due to any metal can be modified by 
the concomitant increase of melanin. 

Argyria was more common in years 
past when the use of silver compounds 
was more widespread. It is the subject 
of a thorough monograph by Pillsbury 
and Hill'?*. Much of what follows may 
be found in their work. 

Any of the silver compounds given 
by any route may be offenders, pro- 
vided e xposure is sufficiently prolonged, 
for the metal is accumulated in the 
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body over . Pigmenta- 


re Seuciens to 


i period of years 
and 
Silver is deposited in the 
corium and is especially prominent in 
propria of the sweat 
. Silver particles can be demon- 
strated readily on darkfield examination 
of an unstained tissue section’. 

The color of the skin in argyria has 
been described as glistening slate-gray, 


tion is permanent 


treatment. 


the membrana 
glands™ 


or lead colored with a metal- 
lic sheen or it may be black. The clinical 
picture of generalized argyria, while 
intensity, is very similar 
whatever the of silver. The ex- 
posed areas are most frequently and 
markedly affected. Light 
to accentuate the color. The 
tivae 


blue-gray, 


varying in 
source 
most seems 
conjunc- 
and oral mucous membranes are 
also prominently involved. 

An early sign is said to be discolora- 
tion of the nails which has often been 
misinterpreted to be cyanosis. The hair 
may assume a steel-gray color, 
not ordinarily pigme nted. 
the presence 
not lead to 
Argyria 
cvanosis due to 


Scars are 
Apparently 
of silver in the skin does 

any real dysfunction. 
differentiated from 
Addi- 
hemochro- 
matosis, malignant melanoma with mel- 


must be 
various Causes: 
son's disease, ochronosis, 
anosis, bismuthia, chrysiasis and arseni- 
cal melanosis. , 

Of special interest to dentists and to 
dermatologists is the amalgam tattoo. 
This is actually localized argyria caused 
by accidental injection of amalgam 
into the buccal and gingival mucosae 
when the teeth are being filled. Bell 
et al.” have y called attention 
which is not at all 
\ variable period of time follow- 
ing imbedding of the silver amalgam 
particles, grayish-blue macules appear. 
These have been mistaken for blue 
nevi or malignant tumors. Histologic ex- 
amination is revealing in that, on rou- 
tine hematoxylin and eosin staining, 
brownish pigment is seen to be de ‘pos- 


recently 
to this condition 
rare, 
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ited e speck lly in elastic tissue fibers. 
pig- 
ment to be composed of silver particles 
having an affinity for elastic tissue. Sim- 
ilar lesions may develop when particles 
skin!" 
producing lesions which might be mis- 
taken for 

Generalized pigmentation due to the 
administration of gold compounds. is 
rare. When present it is difficult to dis- 
tinguish from argyria. A history of med- 
ication given by parenteral route sug- 


Dark-field examination shows the 
of silver are introduced into the 


nevi. 


gests gold whereas topical application 
Erythema 
pigmentation of 


suggests silver. —y 
chrysiasis. 
months 


administration of gold, 


cede the 
Discoloration several 
after the is ac- 
centuated by exposure to light and re- 
mains permane ‘ntly. Lorenzen, cited by 
Schmidt!?, stated “that no patient re- 
ceiving a total dose of less than 50 mg. 
of gold thiosulfate per kilo- 
gram of had definite 
chrysiasis and that no patient escaped 
having the 
received was 150 mg. per kilogram of 
body weight.” 


appears 


sodium 
body weight 
condition if the total dose 


Pigmentation usually be- 


gins on the lower eyelids but occurs 
on any area exposed to ultraviolet radi- 
skin may vary 
grayish purple, 
. blue green 
The large 
metallic granules are to be found in the 
and in 


ations. The color of the 
trom 


gravish blue, 


slate oray, 
bluish violet 


vellow!**, 


gray, 
to brownish 


dermis about blood vessels 
chromatophores. They are also present 
in the epidermis. D: ark-field| examina- 
tion will not disclose their presence. 
Pigmentation due to bismuth usually 
involves the mucous membranes. Much 
cutaneous dis- 
pigmentation 
most often begins at the ileocecal valve 
extends diffusely throughout the 
colon. It may also involve the gingiva 
or oral mucosa as a brown, bluish, or 
black discoloration. Deposits of bismuth 


have been reported in the vagina and 


less commonly a diffuse 


coloration occurs. The 


and 
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urinary bladder'®’!*>, Bismuthia con- 
sists of a difluse blue-black pigmenta- 
tion of the entire skin and greatly re- 
vria'’*, The bhee gum line 
of bismuth can oii be observed ad- 
jacent to teeth in poor repair. The line 
usually disappears several months fol- 
lowing cessation of therapy. Coarse 
bismuth particles are to be found i 
the chromatophores of the cutis. They 
are not present in the membrana pro- 
pria of sweat glands. Further distine- 
tion from other metals can be made by 
spectroscopic means. , 
Hydrargyria denotes the brownish or 


sembles argyria 


slate colored pigmentation of the face* 


following application of ointments con- 
taining mercury. The color is accented 
about hair follicles and in the folds of 
the skin?*. It is especially likely to oc- 
cur on ie evelids following use of mer- 
curv ointments in that location'. 

The local application of iron salts, 
such as ferric chloride or ferrous sulfate 
in conjunction with certain other com- 
pounds which enable the iron to precip- 
tate in the tissues, may cause perma- 
nent brown  tattoo-like pigmentation. 
These iron compounds have been used 
for acute vesicular dermatitis, espe- 
cially that due to poison ivy'®*!"*, 

MISCELLANEOUS PIGMENTARY  DISOR- 
pers. Tattooing is an art traceable to 
ancient societies and was the subject 
of an extensive review in this journal 
by Beerman and Lane!®, The operation 
consists of the introducing of foreign 
pigments into the dermis for the pur- 
pose of producing colored designs. The 
various substances utilized have been 
listed by Rostenberg et al.'*°. Aside 
from its decorative use, the tattoo has 
been employed in an attempt to cover 
such blemishes as port wine stains. The 
various pigments differ in their de- 
grees of permanence. It is most often 
true that it is a great deal easier to 
icquire a tattoo than it is to be rid of 

ne. Foreign particles when directed at 
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the skin under high pressure (explo- 
sion, compressed air, and the like ) may 
become embedded in the dermis and 
give a permanent discoloration. Such 
occurrences constitute an industrial 
hazard. 

The term taches bleuatres has been 
used to describe the small bluish stains 
found on the chest, abdomen, thighs 
and upper arms in patients with pedicu- 
losis pubis. They are believed to result 
from the action of the parasite and have 
also been called maculae ceruleae. Mi- 
nute blue spots are often found at sites 
of injection and are stigmata of drug 
addiction. The color is probably pro- 
duced by small metal or carbon frag- 
ments placed rather deeply in the skin 
upon injection of drugs!®. 

The phenomenon of “black dermo- 
graphism” was first described in the 
Russian literature and later studied by 
Urbach and Pillsbury'®’. The term is 
actually a misnomer since it involves 
the production of a dark line on the 
skin, rough paper, or wood by  strok- 
ing with certain metals. An abrasive 
powder, harder than the metal used, is 
necessary. Such powders are present in 
cosmetics as well as in smoke from some 
factories. The phenomenon depends 
upon friction between the metal and 
the powder. Metals which may give 
rise to this dark line are as follows: 
silver, copper, aluminum, nickel, zinc, 
tin, lead, brass and gold of Jess than 
1S carats. Iron, platinum and gold 
finer than 18 carats produce negative 
results. Various substances may serve 
as the powder to react with the above 
metals. Two of the most common, titan- 
ium dioxide and calcium carbonate, are 
found in face powders and react most 
strongly. The black line is easily re- 
moved from the skin. 

Ochronosis is a symptom complex 
occurring in patients with alkaptonuria. 
The chief features are arthritis, espe- 
cially of the spine, pigmentation of the 
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cartilages and sometimes of the skin, 
and urine which darkens on standing. 
Homogentisic acid, a tyrosine metabo- 
lite, is normally degraded to acetoacetic 
acid and fumaric acid before being 
eliminated by the body as carbon di- 
oxide and water. Patients with alkapto- 
nuria are incapable of completing this 
process and homogentisic acid is ex- 
creted instead. Fewer than 200 cases 
of alkaptonuria have been reported, 
and of these, only half had ochrono- 
sis*’. The disease is more common in 
males and is believed to be transmitted 
as a recessive trait in most cases’. 

The cartilages are darkly stained, ap- 
pearing bluish through the skin, and 
feel firm and rigid. Granular or diffuse 
deposits of homogentisic acid can be 
found in any cartilage, though smaller 
joints are not usually affected. 

The skin exhibits a mottled brown 
or blue pigmentation about the neck, 
head, torso and extremities. The axillae 
and the genital regions may be the sites 
of a bluish green color due to pigment 
from the sweat and sebaceous glands. 
Pigmentation of the finger nails is rare. 
Discoloration of the lids, conjunctivae 
and oral mucosa have been reported. 
The disease is frequently recognized by 
a bluish color of the ears. At times the 
only color change may be a gray-blue 
discoloration of the sclerae™®, Gravish- 
blue staining of the fibrous tissues and 
tendons is best seen about the knuckles 
and knees and on the dorsa of the feet. 
It appears that the pigment responsible 
for the above color changes is a product 
of homogentisic acid by polymerization. 


Various internal organs may be affected 
by pigment deposits. 

Homogentisic acid is a potent reduc- 
ing substance so that the urine from 
such patients may give positive Bene- 
dict’s reactions for sugar. The urine will 
darken a photographic plate. It is lit- 
erally true that a photograph of a pa- 
tient with alk: iptonuria mav be devel- 
oped in his own urine. This occurs in 
no other known disease. Darkening of 
the urine may be accelerated by the 
addition of sodium hydroxide'’*. 

Exogenous alkaptonuria has been re- 
ported due to excessive use of carbolic 
acid dressings. This is almost unheard 
of at present, but Wooley'*! encounter- 
ed such a case in 1949. Poisoning due 
to benzene and its derivatives has also 
been incriminated. 

Various dyes used medically in diag- 
nosis and treatment may produce local- 
ized discolorations if injected into the 
tissues, that is, outside a vein. Some 
of these are Congo red, methylene blue, 
Evans blue, and others. 

The term chloroma has been used to 
describe green tumors which used to 
be seen more commonly than now. 
They generally occur about the face 
and head in children with leukemia, 
usually myelogenous in type. Humble‘ 
reported 2 2 cases associated with mye log- 
enous leukemia in young adults and 
one in a middle-aged woman with 
monocytic leukemia. He attributed the 
pigmentation to choleglobin. An_ in 
crease in porphyrins has been re i “l 
in the tumor tissue of chloroma*™ 
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]. K. Cuark, M.D. (Department of 
Medicine, University of Pennsylvania ) 
Introductory Remarks. The program 
for this evening as arranged by 
secretary 


our 
consists of an informal sem- 
inar on renal physiology. If one classi- 
fies the functions of the kidney into: 
1) urine formation, 2) systemic hemo- 
dynamic adjustments and 3) the poorly 
understood endocrine metabolic func- 
tion such as gluconeogenesis, produc- 
tion of sero principles, and the like, 
we find that tonight's 


symposium is 
exclusively concerned 


with the first, 
that is, the process of urine formation. 
The historic aspects of this problem are 
familiar to most of us 
to all early 


It was obvious 
observers that urine dif- 
fered from plasma water in many im- 
portant respects as to concentri ition of 
a variety of some sub- 
stances being present in much greater 
concentration in urine than 
water, while 


substances, 


plasma 
much greater in 
plasma water and absent (if present at 
all) in the urine. In the face of these 
undisputed facts a bitter wrangle en- 
sued over the mechanism whereby 
the kidney produced these changes, 
whether by some sort of secretory vita- 
lism or in accord with principles of 
physical chemistry. It ong for A. 
N. Richards and his group in the De- 
partment of Pharmacology at ou Uni- 
versity of Pennsylvania to establish, on 
the 
glomerular filtration as a 
blind physical force relying on the 
energy of the heart, suppleme nted by 


others 


the basis of unequivocal evidence, 
existence of 
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tubular reabsorption of many impor- 
tant substances. Whether in addition to 


these two demonstrated processes a 
third process, namely, tubular secre- 
tion, actually existed remained un- 


settled until Marshall demonstrated its 
in the aglomerular goose fish. 

At the present time tubular secretion 
is a well accepted fact, not only for 
foreign substances such as penicillin, 
phenol reds, para-aminohippurate, but 
for a few substances present  physio- 


existence 


logically, such as potassium. This dem- 
onstration has been possible in intact 
animals, including man, by the avail- 
ability of a reliable measure of glomer- 
ular filtration rate, 


namely, inulin clear- 


ance. Recently, however, the possibil- 
ity has been suggested that many 
substances may be handled by a three- 


namely, filtration 
plus reabsorption plus secretion, the 
balance between 
determining the 
effect. 
stance 


compone nt system, 


these components 
net over-all excretory 
Potassium seems to be one 

handled by 
component system. . 

The program tonight concerns itself 
with both glomerular and tubular proc- 
and 


sub- 


such a_ three- 


inevitably lead us 
into an interesting discussion of many 


CSSeS, should 
of the yet unsolved problems of ex- 
cretory mechanisms of the kidney. 

A Fluorescence Technique for the 
Evaluation of Glomerular 
tence in Mammals. M. E. 


Intermit- 
HARTMAN, 


M.D., and A. F. Fiacc, A.B. ( Depart- 
ment of Anatomy, Temple University 
School Medicine.) Previous studies 
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were conducted on the kidney of the 4 
to 5 gm. immature mouse, using the 
quartz rod method of transillumination. 
At that age more anatomically mature 
clomeruli lie on the surface than at any 
other time. These studies revealed that 
total glomerular intermittence was 
rare but capillary intermittence com- 
mon in this group. In order to evaluate 
these findings in relationship to the 
mature mammal we modified a tech- 
nique developed by Moses — and 
Schlegel. This technique consists of the 
intravenous injection of Vasoflavine, a 
water-soluble fluorescent) dye, which 
has a specific affinity for the endothe- 
lium and hence labels anv vessel 
through which plasma is flowing. The 
dye is injected into the inferior vena 
cava and remains in the circulation for 
approximately the circulation time of 
the species being studied. The kidney 
is then removed and free hand sections 
placed in Stender dishes of glycerin. 
They are then examined in incident 
ultraviolet light with a peak emission 
at 3,650 angstrom units. The addition 
of a calibrated reticule to the ocular of 
the microscope enables one to count 
the number of glomeruli open to the 
flow of plasma for the short time inter- 
val and this figure can then be con- 
verted to the number of glomeruli per 
square millimeter. The area counted 
was standardized by counting the 
glomeruli in successive fields, keeping 
one edge of the reticule on the capsu- 
lar margin of the kidney. 

Using this technique an average nor- 
mal glomerular count per square milli- 
meter was established for the mouse, 
rat and dog. This average number 
could be increased by a. statistically 
significant increment by treating the 
animal with Apresoline or Regitine. 
The results indicate that in the normal 


°This work was supported by a grant from the 


°°Present address: 


York, N.Y. 
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mouse, rat and dog all of the glomeruli 
are not functioning at all times. 
Relationships between pH, Chloride 
and Inulin in Proximal Tubule Fluid 
of Necturus Kidney.° Geruarp Gir- 
piscH, M.D.°° (Paper given by PHyLiis 
A. Borr, Pu.D.). (Depi artment of 
Physiological © Chemistry, | Woman's 
Medical College of Pe ‘nsylvania ). 
Micropuncture studies such as those 
conducted by Walker et al. (Am. J. 
Physiol., 118, 121, 1937) have Bot, 
that the chloride concentration of prox- 
imal tubule fluid is almost always 
higher than that of serum. With no in- 
crease in’ tubular osmotic — pressure 
these results possibly imply pretferen- 
tial reabsorption of bicarbonate and, 
assuming equal pCO, in serum and 
tubule fluid, some proximal acidifica- 
tion. To investigate the relationship 
between chloride concentration and 
acidification, measure- 
ments of chloride, inulin and pH were 
carried out on samples of fluid obtained 
by micropuncture from proximal tu- 
bules of Necturi. The concentration of 
inulin in tubule fluid always exceeded 
that of serum, indicating reabsorption 
of fluid from this part of the nephron. 
The results obtained indicate that the 
proximal tubule does not participate 
in urinary acidification and confirm the 
findings of Montgomery et al. (Am. J. 
Physiol., 118, 144, 1937). The concen- 
tration of chloride proximal tubule 
Huid when treated with deproteinizing 
agents was found to be not significant- 
ly higher than that of the serum. Thus 
no evidence of preferential reabsorption 
of bicarbonate could be demonstrated 
in this species. The results prese ented 
resolve some of the discrepancies of 
earlier micropuncture studies and are 
in good agreement with known data on 
osmotic pressure and sodium concen- 


simultaneous 
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trations in proximal tubule fluid of 
Necturus. 

Renal Elimination of 3-Methylamin- 
oisocamphane Hydrochloride (Meca- 
mylamine ). Joun E. Barr, Pu.D., Sur 
F. Pautson, B.A., Horace F. Russo, 
B.S., and Kari H. Beyer, M.D., Pu.D. 
(Pharmacology Section, Sharp & 
Dohme, Division of Merck & Co., Inc., 
West Point, Pa.). Mecamylamine is a 
potent, orally absorbed — ganglionic 
blocking agent. The amine is a strong 
base (pK« 11.4) which can be de- 
termined in biological fluids by a 
methyl orange dve method. Experi- 
ments designed to study the fate of 
mecamylamine, including its mode of 
renal elimination, were performed in 
trained unanesthetized dogs. Under 
customary conditions, the renal clear- 
ance of mecamylamine exceeded glo- 
merular filtration rate (GFR) in two 
dogs, but was substantially lower than 
GFR in two others. In a dog rendered 
acidotic by the oral administration of 
ammonium chloride, mecamylamine 
was excreted at 4.2 times the GFR: 
when sodium bicarbonate was given 
to the same dog, the ratio was 0.07. 
Additional experiments were performed 
to study the factors influencing this 
shift from net active tubular secretion 
to net active tubular reabsorption. 
Stepwise increase in the concentration 
of infused bicarbonate caused a de- 
crease in mecamylamine clearance 
ratio from 3.9 to 0.28 times the GFR. 
\cetazoleamide (26063), which pro- 
duces alkaline urine but not systemic 
alkalosis, caused the same reduction in 
clearance ratio. Simultaneous clearance 
and renal extraction of mecamylamine, 
creatinine and p-aminohippurate in a 
unilaterally nephrectomized dog_pro- 
vided direct evidence of decreased 
\-V drug plasma concentration with 
increased urine pH. High doses of p- 
aminohippurate did not depress tu- 
bular secretion of mecamylamine, nor 


did mecamylamine at the doses studied 
(2.5 to 7.5 mg./kg.) influence GFR 
or (PAH) renal plasma flow. 

The Renal Excretion of Magnesium. 
E. S. Barker, M.D., J. K. CLark, M.D., 
and J. R. Exvxinron, M.D. (Depart- 
ment of Medicine, University of Penn- 
svlvania). Next to potassium, magne- 
sium is the cation present in greatest 
concentration in intracellular fluid, but 
much less is known of its behavior. 
Urinary excretion rate 
(UV te) averaged 7.0 microequivalents 
per minute during control periods in 
33 studies by usual clearance tech- 


magnesium 


niques in 24 normal young men. Hyper- 
tonic sodium lactate given intravenous- 
ly (2.4 mEq./kg., 0.9 M., 10 minutes, 
6 subjects ) evoked a small increase in 
UV wig expressed in absolute terms; 
however, expressed as percentage of 
control rates it was 221 56 (S.D.) 4% 
during infusion, and 261 = 84% ten 
minutes later, then falling rapidly and 
reaching control rates within 1's hours. 

The lactate-induced increase — in 
UV\, could not be explained by acid- 
base changes in either blood or urine. 
Equivalent intravenous sodium bicar- 
bonate resulted in significantly smaller 
rise in UV y,, although acid-base ef- 
fects and rise in potassium excretion 
(UV,) were greater. Diamox caused 
slight metabolic acidosis and no _ in- 
crease in UV,yy,, although increase 
in UV, and urinary pH were at least 
as great as following lactate. 

The UV, response could not be ac- 
counted for by release of magnesium 
from cells following lactate administra- 
tion, since there was a slight decrease 
(not demonstrably significant) rather 
than an increase in plasma concentra- 
tion. 

Changes in glomerular filtration rate, 
renal plasma flow and rate of urine 
formation were small and in opposite 
directions in individual cases following 
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lactate, although the rise in UV\y, was greatly exceeds urinary excretion of 
uniformly present. Mg. If the postulated secretory com- 

The data might be explained on the ponent exists, it could perhaps, al- 
basis of a three component system of — though small, have an important reg- 
magnesium filtration, reabsorption and ulatory role. Many factors which in- 
secretion. Clearly reabsorption is nor- fluence para-aminohippurate transport 
mally the dominant tubular component appear related to certain changes in 
since, even with liberal allowance for UV y,, although the nature of the re- 
protein binding, the filtered load — lationship has not been clearly shown. 


SUMMARIO IN INTERLINGUA 


(See page 389 for original article ) 


Tractamento de Infectiones del Vias Urinari con Triple Sulfonamidos Sol e 
Miscite con Penicillina 


Un Studio Comparative 


Esseva executate un studio clinic e bacteriologic in 148 patientes visitante, 
includente 98 pro cento femininas adulte, pro comparar le efficacia de duo 
preparatos oral, un mixtura de tres sulfonamidos e un mixtura de benzathino- 
penicillina e tres sulfonamidos, in non-complicate infectiones acute e chronic 
del vias urinari. Ante le comenciamento del medication, specimens de urina 
esseva obtenite per catheterisation e subjicite a examines microscopic e culturas. 
Le presentia de varie organismos esseva demonstrate. Escherichia coli esseva 
presente in 65 pro cento del casos. 

Le medication esseva administrate in un dose initial de 2 g, sequite per 
0.5 g 4 vices per die pro un periodo de 7 dies. (Le dose usualmente prescribite 
de sulfonamidos es duo vices iste quantitate o plus.) Septe dies post le fin del 
curso, omne patientes recipeva un = routinari examine urologic con studio 
laboratorial de urina. 

Esseva observate nulle significative differentia in le efficacia del duo preparatos 
usate. Ex 71 patients tractate con le mixtura de sulfonamidos, 79 pro cento esseva 
liberate ab lor infection urinari; in 21 pro cento de illes, le organismo infective 
esseva resistente al therapia. Ex le 77 patientes qui recipeva le combination de 
sulfonamidos con penicillina, 75 pro cento esseva tractate con successo; in 25 
pro cento le infection persisteva. 

Ambe preparatos esseva active contra le infectiones coccal. Le triple sulfon- 
amidos eradicava Proteus vulgaris in 6 inter 7 casos. 

Le combination de penicillina con sulfonamidos esseva plus efficace que le 
triple sulfonamidos sol in prevenir crescentias secundari de organismos non 
presente in culturas pre-tractamental. 

Reactiones de sensibilitate (mal de capite, frigido, eruptiones cutanee, tumes- 
centia e rubor del lingua) occurreva in 2 pro cento del casos sed dispareva 
promptemente post discontinuation del therapia antibacterial e le initiation 
de mesuras supportative. I] non habeva ulle signo de crystalluria, in disturbationes 
gastrointestinal 0 altere series effectos lateral. 











BOOK REVIEWS AND NOTICES 


ine TuBercie BACILLUS IN THE PULMONARY 
LESION OF MAN: HISTOBACTERIOLOGY AND 
tvs BEARING ON THE THERAPY OF PULMO- 
NARY TUBERCULOSIS. By GEORGES CANETTI, 
M.D. Pp. 226; 48 ills. New York: Springer 
Publishing Co., 1955. Price, $8.50. 

SoME insight into the importance of this 


work may be inferred from the fact that it 
was translated into English at the sugges 
tion of René Dubos and Walsh McDermott, 
who have also written a foreword as well as 
aided in the text translation. Its value is pri- 
marily due to the author’s broad approach 
to the integrating both histologic 
and bacteriologic knowledge of tuberculous 
infections. The material is presented in_ five 
chapters | Histology of Tuberculosis: A 
Review; 2) The Tubercle Bacillus in the Pul 
monary Tuberculosis Lesion; 3) The Histo 
bacteriogenesis of Tuberculous Lesions: Ex- 
perimental Studies; 4 
and Immunity: and 5 
ind. the 


1 
subject 


Tuberculous Lesions 
Tuberculous Lesions 
Therapy of Tuberculosis. The illus- 
trations are excellent and in keeping with 
the over-all excellence of the volume. 

This book is highly recommended to all 
physicians and investigators interested in the 
field of tuberculosis and its treatment 


ao 


1 HROMBOSIS AND EMBOLISM. Proceedings of 
the Ist International Conference. Basel. 1954. 
Edited by Tu. Kotter ann W. R. Merz. 
University of Basel. Pp. 1316; illustrated. 
Basel: Benno Schwabe & Co 1955. Price, 
Fr. 76 

Tuts large volume presents the 254 contri- 
butions inc luding lectures, 8 film texts and 39 
scientific exhibits that were presented at ihe 
First International Conference on Thrombosis 
and Embolism held in Basel on the 20th to 
24th of July, 1954. They are grouped in some 
eighteen sections dealing with such subjects 
as The Physiology and Pathophysiology of 
Coagulation, The Chemistry and Pharmacol- 
ogy of Anticoagulants, Pathogenesis and 
Pathophysiology of Thrombosis, Pathologic 
Anatomy and Experimental Pathology, Symp- 
tomatology and Diagnosis and Conservative 
Therapy of Thrombosis, Surgical Therapy of 
Thrombosis, Anticoagulant Therapy, Therapy 
with Fibrinolytic Substances, The Prophy- 
laxis of Thrombosis, Sequelae, Statistics, Anti- 
coagulants in Diseases of the Arteries and a 


180 ) 


number of panel discussions. The papers are 
written for the most part in English, some 
are in French and some in German. Each 
paper has abstracts in English, French and 
German. This is a most valuable production 
in an important field and should find a warm 
welcome from a wide range of physic ians 


R. K. 


LEHRBRUCH DER PRAKTISCHEN ORTHOPADI! 
By Dozenr Dr. W. ABERLE, Pror. Dr.Pu 
ERLACHER, Dkr \. Harrwicn, Dr \ 
KOENIGSWIESER, AND Pror. Dr. O. STRACKER 
Pp. 540; 715 ills. Wien-Bonn: Wilhelm 
Maudrich, 1955. Price, $24.50 

Tuts textbook is dedicated to Prof. Hans 
Spitzy, formerly professor in Orthopedic Sur 
gery in Vienna, by his students. Prof. Dr 
Ph. Erlacher is Director of The Orthopedic 
Hospital in Vienna, his associates are mem- 
bers of his staff. Their combined task was 
to deal with Orthopedics by reflecting and 
emphasising the teachings of the school of 
Dr Spitzy, on one hand, and by approaching 
the vast subject by dividing it into three 
chapters according to 
other. They 
efficiently. 


age groups, on the 
accomplished both objectives 


Dividing Orthopedics according to age 
groups into Children’s Orthopedics from birth 
to age 12, Chapter l: into Orthopedics of 
Adolescents, from 12 to 20, Chapter 2; and 
Orthopedics in Adults after the age of 20, 
Chapter 3; is a desirable, practical method 
and has many good points. It is particularly 
valuable for the young student in Ortho- 
pedic Surgery. There is a brief chapter in- 


cluded concerning the handling of some of 


the orthopedic problems in Geriatrics. 

The discussion of Orthopedics naturally re- 
flects the European attitude. There are ample 
references to American literature but only up 
to 1941. The management of slipped cap- 
ital femoral epiphysis idiopathic scoliosis in 
this textbook has not reached our standard 
as yet. 

Most of the orthopedic subjects are dis- 
cussed with authority, and the conservative 
management of several joint affections will 
be of interest also to the older student in 
Orthopedics. This book is primarily recom- 
mended to the student starting his training 
in Orthopedics. The illustrations are fair. 


O. k 
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fue CEREBROSPINAL FLU. By 5S. Lups, 
M.D., Medical Director, Municipal Hospital, 
Rotterdam, and A. M. F. H. Haan, Head 
of the Biochemical, Cytological and Bac- 
teriological Laboratory Sanatorium “Oranje 
Nassau’s Cord” Renkum (The Netherlands ). 
Pp. 350; 93 ills. Houston: Elsevier Publish- 
ing Co., 1955. Price, $9.50. 

Tris book is devoted entirely to the cere- 
brospinal fluid. There is an interesting intro- 
duction by Pearce Bailey in which is given 
the historical development of contributions 
toward the study of cerebrospinal fluid. The 
text material itself is presented in four major 
ections: 1) Anatomical and physiological ob- 
servations; the puncture of the cerebro- 
spinal fluid; 3) investigation of the cerebro- 
spinal fluid as an aid in diagnosis; and 4) 


) 


ie thodology 

Phe various topics are comprehensively dis- 
ussed, although in this reviewer's opinion, 
there is not sufficient attention given to the 
viral encephalitides and meningo-encephali- 
tides. In this connection, the subject index 
ilso appears to be lacking as it fails to list 
certain disorders which are mentioned in the 
text. Despite these criticisms, however, this 
volume should be of value to neurologists, 
psychiatrists, internists, and clinical patholo- 


ists. ie a 


Kk LECTROCHEMISTRY IN BIOLOGY AND MEeEpt- 
cine. Edited by THropore SHEDLOvskKy, 
Rockefeller Institute for Medical Research. 
Pp. 369; 140 ills. New York: John Wilev & 

1955. Price, $10.50. ; 

lis book is an outgrowth of the Sympo- 
ium on Electrochemistry in Biology and 

\ledicine held in New York during the 103rd 
necting of the Electrochemistry Society in 
\pril, 1953. The book is not ‘of particular 
interest to the general practitioner, but will 
he useful to those interested in fundamental 
hioelectric phenomena, or in the fundamentals 

of applications such as electrocardiography 

and electroencephalography. Chapter _ titles 
ind authors are: 

1. Introduction, Theodore Shedlovsky; 2. 
Membrane Potentials in the Donnan Equilib- 
rium, David I. Hitchcock; 3. Transport of 
lons across Charged Membranes, George 
Scatchard; 4. The Electrochemistry of Porous 
Membranes, Karl Sollner; 5. Membranes of 
High Electrochemical Activity in Studies of 
Biological Interest, Karl Sollner, Sheldon 
Dray, Eugene Grim, and Rex Neihof; 6. 
Dynamic Negative Admittance Components 
in Statically Stable Membranes, Otto H. 


Sons, Inc °9 
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Schmitt; 7. Ions, Potentials, and the Nerve 
Impulse, Kenneth $. Cole; 8. The Nature of 
the Electrochemical Potentials of Bioelectric 
Tissues, Harry Grundfest; 9. Molecular Basis 
tor Generation of Bioelectric Potentials, David 
Nachmansohn and Irwin B. Wilson; 10. Some 
Electrical Properties of Large Plant Cells, L. 
R. Blinks; 11. Apparent Violations of the All- 
or-None Law in Relation to Potassium in the 
Protoplasm, Ww. §. V. Osterhout; 12. Diffusion 
in Liquids and the Stokes-Einstein Relation, 
L.. G. Longsworth; 13. Hydrogen Ion Titration 
Curves of Proteins, Charles Tanford; 14. 
Determination of Ionic Activity in Protein 
Solutions with Colodion Membrane Elec- 
trodes, Charles W. Carr; 15. Activity Co- 
efficients of Some Sodium and _ Potassium 
Phosphates in Aqueous Solutions, Fred M. 
Snell; 16. Polarographic Behavior of Various 
Plasma Protein Fractions, Otto H. Miller; 17. 
Some Observations on Electrocardiographs 
and Electrocardiographic Leads, Franklin D. 
Johnston and Jerome F. Cordes; 18. Preoper- 
ative Electroencephalographic Localization of 
Brain Tumors, B. K. Bagchi; 19. Electrical 
Signs of Epileptic Discharge, Herbert H. 
Jasper. R. H. 


CYTOLOGIE DES WEIBLICHEN GENITALKARZIN- 
os. By Dr. EpMuNp SCHULLER, Leiter des 
Laboratoriums der II. Universitits-Frauen- 
klinik Wien. Pp. 129; 67 ills. Vienna-Bonn: 
Wilhelm Maudrich, 1955. Price, $6.00. 

Tuts excellent monograph is an enthusiastic 
report on the experiences with exfoliative 
cytology obtained at the Il. Universistiits- 
Frauenklinik at Vienna. The author agrees 
with Ayre and others that this is the best 
method available for early recognition of 
cervical carcinoma, but that it is of little 
help in the diagnosis of uterine carcinoma. 
Following the introduction of this method the 
percentage of their stage I carcinomas rose 
from 17.3 to 35.3 while that of their stage 
II cases fell from 39.4 to 24.7. However, Dr. 
Schiller emphasizes that this method is time- 
consuming and expensive, and that it requires 
the services of a specially trained staff. 


W. E. 


lonocraPpny. By Hucu J. McDonatp, D.Sc., 
Professor of Biochemistry, Stritch School of 
Medicine of Loyola University. Pp. 268; 29 
ills. Chicago: Year Book Publishers, Inc., 
1955. Price, $6.50. 
Tuts volume — summarizes present-day 
knowledge of electrophoresis in stabilized 
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media. Principal emphasis is placed on paper 
stabilized electrolytes, although work on ion 
or particle migration in electrolytes stabilized 
with nonpaper materials is also reviewed. The 
author and his collaborators have made val- 
uable contributions to this important tech- 
nique of study. In this text, they not only 
describe equipment and methodology, but 
also bring out various implications and prac- 
tical applications of this method of study. 
The comprehensive bib liography _ lists 865 
papers on the subject. 

Anyone working with. or planning to use 
paper electrophoresis will find much helpful 
information in this book. CA ie 


ANALYTICAL CyToLocy. METHODS FOR StuUDY- 
ING CELLULAR FoRM AND Funcrion. Edited 
by Ropert C. Metiors, M.D., Pu.D., Grad- 
uate School of Medical Science, Cornell 
University Medical Colle ge. Pp. 509: 145 
ills. New York: The Blakiston Division. 
McGraw-Hill Book Co.. Inc.. 1955. Price 
$15.00, 

\ NUMBER of newer methods for studying 
cellular form and function have been brought 
together in this volume. The eleven contrib- 
utors are all recognized authorities on theit 
respective topics of discussion. The methods 
considered include the following: 1) Cyto- 
photometric analysis in the visible spectrum; 
2) histochemical and cytochemical staining 
methods ) phase-contrast, interterence-con- 
trast, and_ polarizing microscopy; 4) ultra- 
violet UICTOSCOpy and microspectroscopy; 5) 
Huorescence microscopy; 6) electron micros- 
copy of tissue cells; 7) radioautography in 
cytology; 8 historadiography; and 9) x-ray 
diffraction tec hniques and their application to 
the study of biomolecular structures. 

Research workers in basic aspects of med- 
ical and biological sciences will find this a 
valuable reference text. cS 2. 


fue Practice OF DyNamic Psycutatry. By 
JULES H. MAsseERMAN, M.D., Professor of 
Neurology and Psychiatry, Northwestern 
University. Pp. 790. Philadelphia: W. B. 
Saunders Co., 1955. Price, $12.00. 

AFTER nearly 10 years the author has given 
us a second book embodying his concepts of 
the principles and _ pr: actice of psychiatry. Dr. 
Masserman has attempted to place in a com- 
prehensive system concepts which he pre- 
fers to call “ Biodynamics.” 
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Part I of the present volume deals with the 
interviewing and examination of the patient 
to the end that the student and physician 
shall be well acquainted with all the assets 
and liabilities which will tend to modify 
prognosis and therapy. 

Part IT deals with syndromes and case dis 
cussion with Part IIL breaking down case ex 
position further for special use by various 
people in need of this material, such as medi- 
cal consultants, marital counsellors, jurists 
insurers, and others with whom the physician 
must deal in his daily practice. This is a 
somewhat unique departure from previous 
textbooks and should prove highly useful. 

Part IV is theoretical and interestingly 
presented while Part V deals extensively with 
therapy. All types of therapy are covered 
a wav that should satisfy those who have 
deplored psychiatry’s lack of emphasis on 
therapy. There is a stimulating chapter in 
this section on Biodynamics and Social Issues 
There is an appendix on the training of a 
psvchiatrist and extensive bibliography 

oO. EF 


PATHOLOGY FOR THE SURGEON. By WILLIAM 

Boyp, M.D., University of British Columbia. 
7th ed. Pp. 737; 547 ills., including 10 in 
color. Philadelphia: W. B. Saunders Co., 
1955. Price, $12.50. 

Dr. Boyn’s first text in pathology appeared 
in 1925. Since that time there have been five 
editions and the last is certainly the best, 
not only from the standpoint of content but 
from that of arrangement, lucid exposition and 
mastery of writing. A great many pathologists 
have labored over their manuscripts since 
Dr. Boyd began to write, but none have 
achieved the readability, the simplicity and 
the charm which apparently comes so natur- 
ally to this author. Some have complained 
that unbiased accounting and complete cov- 
erage suffer in this atmosphere. It is hardly 
a fair criticism of Dr. Boyd’s work for he is 
a wondrously wise pathologist and by avoid- 
ing the dusty medium of the unimaginative 
scholar he does not necessarily adopt the 
fancy of the novelist. By a judicious wedding 
of the two he produces a good text which 
is a delight to read, an objective which few 
medical authors have ever achieved. 

Much of the text is newly written and the 
whole is fresh and modern. For the young 
surgeon who wants to increase his knowledge 
in the basic fundamentals of his specialty, this 
reviewer can recommend no other single 
source so highly. eS 
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HisrOLOGIE DER HAUTKRANKHEITEN. By 
OscarR GANS AND GERD-KLAUS STEIGLEDER, 
Universitat Frankfurt a.M. 2nd ed. Pp. 726; 
258 ills. Berlin: Lange & Springer, 1955. 

Price, DM 285. 

IN recent years, the subspecialty of derma- 
topathology has attained a place of promi- 
nence largely as the result of the interest of 
certain dermatologists and the publication of 
hooks on this subject by dermatologists and 
general pathologists. Gans, the first edition 
of whose book was published in 1925, has 
been a great force in this development. A 

direct “descendant” from some of the masters 
of the past, Gans has carried on the tradition 
of his teachers and has made positive contri- 
butions of his own to this field. 

the present volume is the first of a pro- 
jected series on the anatomy and develop- 
ment of the skin; postmortem observations in 
normal and diseased skin; certain dermatop- 
athies (dystrophies) and dermatitides. There 

copious bibliography both German and 
other and a good index. There are 258 illus- 
trations, mostly in color. Many of these are 
paintings rather than photomicrographs. Clin- 
ical photographs are conspicuous by their 
absence. This book is constructed on a high 
scholarly plane and for the novice may be 
mpletely confusing. For the general pathol- 
ogist, the lack of clinical illustrations is a 
major defect. Also, more histologic plates 
would enhance the value of the presentation 
r all who would be interested in this sub- 
t. Furthermore, the American pathologists 
vho study hematoxylin and eosin-stained 
preparations for routine work would be better 
erved if the illustrations were from tissues 
prepared by this technique. 
For the student of dermatopathology, who 
occasion meets with unusual problems, 
this is a particularly welcome source book. 


H. B. 


LLaeErrees a 


CELLULAR METABOLISM AND INFECTIONS. Ed- 





ited by E. Racker. Pp. 196; illustrated. New 
York: Academic Inc., 1954. Price, 
54.80, 

le papers collected in this volume were 
esented at a symposium which was held 
the New York Academy of Medicine in 
larch, 1954. The material is presented in 
0 sections: Part 1, on comparative biochem- 
try, deals with differences in structural 
| metabolic patterns in hosts and parasites; 
ile Part IL is concerned with metabolic as- 
cts of the infectious process itself. The 19 
ntributions, which are written by outstand- 


Press, 
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ing investigators, will be of value to virolo- 
gists, bacteriologists, biochemists, pathologists 
and others who are interested in obtaining a 
better understanding of the importance of the 
metabolism of the host and of the infectious 
agent in disease processes. Cc. Zz. 


Sex IN CHRISTIANITY AND PsYCHOANALYSIS. 
By WittiaM GraHaM Co re. Pp. 329. New 
York: Oxford University Press, 1955. Price, 
$4.00. ; 

Tus is a clear and scholarly exposition of 
Christian religious thought through the ages 
on the interpretation of sex as apposed to 
what might be called nonreligious thought, 
born of psychological science, with Freud as 
the outstanding exponent. 

Part One deals with interpretation of sex 
in Christianity as expounded by Jesus and 
Paul, Augustine, Thomas Aquinas, Luther and 
Calvin and then surveys contemporary Catho- 
lic and Protestant thought. Part Two deals 
with the interpretations of sex in psychoan- 
alytic thought, by both Freud and contempo- 
rarv analysts. Part Three deals with a recon- 
struction indicating how earlier theologians 
were much more afraid of sex impulses than 
those of today. It indicates how much of the 
restrictive sexual commands were made by 
bachelor celibates. It shows how the evolution 
of Christian thought has tended to integrate 
sex life more completely into the whole 
man and the whole of his life. Current think- 
ing, says the author, gives sex a more divinely 
utilitarian role in man’s efforts to progress 
rather than labeling it an evil force to be 
prohibited and inveighed against. 

A most clear and comprehensive summary 
orients the physician and student of social 
sciences in the history and present om of 
sex in both philosophy and everyday life. 


O. E. 


Geriatric ANESTHESIA. By Paut H. Loruan, 
M.D., Professor of Anesthesiology, Depart- 
ment of Anesthesiology, University of Kan- 
sas Medical Center. Pp. 90, Springfield, IIL: 
Charles C Thomas, 1955. Price, $3.25. 

Wirn the gradual prolongation of the mean 
span of life there has been a great need for 
a better understanding of the problems pre- 
sented to the anesthesiologist by the elderly 
patient undergoing surgery and anesthesia. 

Dr. Lorhan has compiled a wealth of infor- 
mation in a brief and complete manner. This 
text has been written in ten sections all 
of which are excellent. 
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The section on “The Physiologic Changes in 
the Aged” is very well done and deals with 
such subjects as: bone changes, cardiovascular 
changes, respiratory changes, nervous system 
changes and blood changes. 

In the section on “Preoperative Prepara- 
tion” he stresses the importance of concerning 
ourselves with the reversible changes such as 
water and electrolyte balance rather than the 
irreversible changes such as arteriosclerosis, 
hypertension, kidney and liver disease. 

Dr. Lorhan in the sections on “Preanesthetic 
Medication” and “Anesthetic” stresses the im- 
portance of avoiding circulatory and respira- 
tory depression, the maintenance of a patent 
airway, adequate oxygenation, and an even 
plane of surgical anesthesia and the replace- 
ment of blood as lost. 

The importance of skill and judgment in 
the anesthetic management of the elderly pa- 
tient is noted in several places. 

This monograph should be read by all 
physicians who are treating the elderly 


patient oe 


LisreRIOsE. By Dr. HEmnz SEELIGER, Hygiene 
Institute of the Friedrich-Wilhelms Univer- 
sity, Bonn. Pp. 152; 27 ills. Leipzig: Johann 
Ambrosius Barth, 1955. Price, DM 11.60 
$2.76 
LisTERIOSIS is an uncommon infection of 

man but a frequent one among lower animals. 

This monograph covers both the human and 

veterinary aspects thoroughly and probably is 

the best of the available reference volumes 
on infections due to the genus Listeria. Bac- 
teriologic and serologic diagnosis is likewis« 

covered in detail. e. 8, 


CONNECTIVE TISSUES. TRANSACTIONS OF THI 
FIFTH CONFERENCE, FEBRUARY, 1954. Edited 
by CHarLes Racan, M.D., Columbia Uni- 
versity College of Physicians and Surgeons, 
Pp, 222; 55 ills. New York: Josiah Macy, Jr. 
Foundation, 1954. Price, $4.25, atts 
Tuts is a report of the fifth and final con- 

ference between leaders of various disciplines 

whose work is converging on the various prob- 
lems presented by the connective tissues. The 
present volume maintains the high standards 
of interest and information set by the previous 
volumes. The chapter on “Introductory Re- 
marks” is a well-edited record of free dis- 
cussion of the work in progress by those par- 
ticipants who did not at this time present 
formal papers. Three detailed reports were 
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presented, namely, “The Exchange of Mater 
ials Between Blood Vessels and Lymph Com 
partments” “Interstitial Water and Connectivs 
Tissues” and “Hormonal Effects on Conne: 
tive Tissues,” each being followed by a ful 
and free discussion. A 39-page index follow 
the last discussion. This book will be o 
great value to all those working in the fiel 
of connective tissues at a fundamental level 


eR 


\ Hanpspook oF Hosprrat 
PRACTICAI 
Linn, M.D., Assistant Attending Psychiatrist 
Mount Sinai Hospital New York 
New York: International Universities Pres 
Inc., 1955. Price, $10.00 


Pp. 560 


Tuts book lives up to its title in the sens: 
that it deals simply and practically with the 
many psychiatric problems in either a gen 
eral OI 
indicate that it is not a handbook in thx 
usual sense of the word. Its size alone testi 
fies to the number of psychiatric 
which have to be dealt with in the averag 


probl In 


general hospital daily. Part One of the book 


PsyCHIATRY. A 
Guipe TO THerapy. By Louis 


a psychiatric hospital. Its 560 pages 


deals with various aspects of therapy from 


group activity to the therapy to be deriv 
from food. Part Two deals with the variou 
people involved in therapy such as the nurs 
chaplain, social worker, psychologist, attend 
ant and volunteer worker. 


Part Three deals with the different types o! 


patients such as the pregnant patient and tl 
addict. Part Four contains chapters on admit 
istration, research and _ forensic probl m 
Part Five discusses relatives, family care ar 
educating the public. 


on such subjects as classification of mental di 


There are appendic: 


orders, reading materials in a group psych 
therapy program and a home-training progra 


for retarded children. This is one of the most 


practical books on psychiatry for the gener 
physician, to appear in a long time. O. E 


Clinical Congress of tl 
Committ 


Surgical Forum 
American College 
on Forum on Fundamental Surgical Pro 
lems of the American College of Surgeor 
Harris B. Schumaker, Jr., F.A.C.S., India 
apolis, Chairman. Volume V. Pp. 851; ill 
trated. Philadelphia: W. B. Saunders C 
1955. Price, $10.00. 


of Surgeons 


Tuts volume presents, in a condensed at 
readable form, the papers presented at t! 
Forum on Fundamental Surgical Problen 











Chi 
ot 
19 





later 
Com 
Ctive 
shite 
i ful 
low 
eC Ol 
field 


leve | 


JOUIS 
itrist 
560 


» 
Tes 


SC TISG 


1 the 


gen 


testi 


if In 


book 
fror 
rived 
rot 


= ©¢ t 
| tl 
Wii 


em 


lic 
di 








Clinical Congress of the American College 
of Surgeons, in Atlantic City, in November, 
1954. : 

The papers are grouped together under the 
various body systems and consist, for the most 
part, of the experimental surgical work that 
is being carried out in the various surgical 
laboratories throughout the country. The illus- 
trations are adequate and plentiful, and the 
volume deserves a place in the library of 
every surgeon. 

This book would likewise be of considerable 
interest to internists and others in nonsurgical 
specialities who are interested in investigative 
ind experimental medicine. H. C. 


NEW BOOKS 


Perinatal Mortality in New York City. Analyz- 
ed and Reported by Scuuyter G. Kou, 
\MI.D., D.P.H., State University of New 
York College of Medicine. Pp. 112. Cam- 
bridge, Mass.: Harvard University Press, 
1955. Price, $2.50. 

Tits litthe book is a part of the product of the 
work of the Subcommittee on Neonatal Mortality 
ippointed by the Committee on Public Health 
Relations of the New York Academy of Medicine. 
The committee was headed by- Dr. N. C. Foot. 
The material was analyzed by the author and 
published for The Commonwealth Fund. 

Nine hundred and _ fifty-five cases of perinatal 
leaths were analyzed from a variety of angles. 
The material as presented is somewhat disap- 
pointing, largely because no comparisons are 
nade on the basis of survival and death statis- 
tics. The book will be of most interest to those 
conducting similar analyses in infant mortality 


eries, E. A. 


Cardiology Notebook. By A LFrep P. Fisu- 
MAN, M.D., M. IRENE Ferrer, M.D., 
Reyane M. Harvey, M.D., Joun  H. 
LARAGH, M.D., Dickinson W. RicHanps, 
M.D., AND JosepHine S. WeELLs, M.D. 
Pp. 97; 40 ills. New York: Grune & Strat- 
ton, Inc., 1955. Price, $2.50. 

\ TEACHING aid for beginners as used in the 
College of Physicians and Surgeons of Columbia 
University There are sections on cardiac fluoros- 
copy and roentgenology, electrocardiography, 
hemodynamics and nomenclature of the cardiac 


diseases. It should be useful in class exercises. 


R. Kk. 


Uber die Wandelbarkeit innerer Krankheiten. 
By Pror. Dr. Gustav BopecnTec. Pp. 32; 
8 ills. Munich: J]. F. Lehmanns Verlag, 
1954. Price, DM 2. 


In this lecture, delivered in honor of the 
cightieth birthday of Professor Alfred Schitten- 
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helm, the author discusses in a very interesting 
and stimulating fashion the changing clinical 
pictures in a variety of diseases and the various 
possible causes of such changes. Those who read 
German will find it entertaining and instructive. 


R. K. 


Foreign Animal Diseases. Their Prevention, 
Diagnosis and Control. Official Report of 
United States Livestock Sanitary Associa- 
tion, 1954. Pp. 265; 37 ills. Trenton: U. S. 
Livestock Sanitary Association, 1955. 
Price, $1.00. 

Tus is an extremely valuable report on the 
important foreign animal diseases that might enter 
the United States and Canada either by accident 
or by deliberate acts of sabotage. Intended pri- 
marily for veterinarians, it should be of interest 
to public health officers and many physicians, 
since six of the twenty-five diseases discussed 
are transmissible to man. The subject matter is 
concise and well arranged with special attention 
to identification of the diseases, the symptoms, 
the pathological changes, the diagnosis, prognosis, 
epidemiology, control, and public health aspects. 


Patho-Physiologie der Atmung in der Lungen- 
Chirurgie. By Dr. Mep. J. Maurarn, 
Tiibingen. Pp. 80; 31. ills. Stuttgart: 
Georg Thieme Verlag, 1955 (Intercontin- 
ental Medical Book Corporation, New 
York, U. S. Agents). Price, $4.65. 

A concise and practical summary of — the 
pathophysiology of respiration as studied in pa- 
tients subjected to various operative procedures 
on the lungs. The first section is devoted to 
the description of tests used. Then follows the 
findings obtained by these methods in some 
normal controls and in a series of patients before 
these operative procedures and after an interval 
sufficiently long to evaluate the effect of the 
operation. Workers in this field who read Ger- 
man will find this a valuable contribution. 

R. K. 


NEW EDITIONS 


Klinische Elektrokardiographie. By Dr. Max 
HotzMANN. 3rd ed. Pp. 688; 303. ills. 
Stuttgart: Georg Thieme Verlag, 1955 
(Intercontinental Medical Book Corpora- 
tion, New York, U. S. Agents). Price, 
$19.05. 

Tue previous edition has been very favorably 
reviewed in the past. The present edition has 
been brought up to the increased knowledge that 
has accumulated in the course of four years; 
this refers particularly to the chapters dealing 
with the abnormal Q—T duration, abnormal U 
waves, congenital cardiovascular anomalies and 
mitral stenosis, exercise tests, and evaluation of 
myocardial damage. 
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Vector-cardiography is considered in its  the- 
oretical and some practial aspects. Correlation 
with clinical data makes the presentation partic- 


Psychological Medicine. By DresMonp Cvur- 
RAN, M.B., F.R.C.P., D.P.M., and Maur- 


ularly valuable. The bibliography is extensive. cE ~Parrrince, M.A., D.M.,  D.P.M., 
Che quality of print and reproduction is superior Senior Consultant Psychiatrist and Con- 
nm. RR. 


sultant Psychiatrist, respectively, to St. 
George's Hospital. 4th ed. Pp. 407; 20 ills. 
Edinburgh and London: E. & S. Living- 
stone, Ltd., 1955 (Williams & Wilkins Co., 


Klinische Vorstellungen. By Vixror von Baltimore, U. S. Agents). Price, $5.00. 


WeizsAcker. 4th ed. Pp. 128. Stuttgart: 


Hippokrates Verlag, 1955. Price. DM Tuts is the fourth edition of a short introduc- 
tion to psychiatry for students and practitioners 

10.80, It is inclusive, however, and covers the = field, 
“There is also a psychiatry without mind and the various entities, as well as discussing etiology. 
an internal medicine without inner core.” The history taking, symptomatology and treatment 
author wants the center of gravity in medicine There is also a chapter on the legal aspects of 


to shift from physico-chemical rationalism to an 
animistic-anthropological principle. 

Apart from such declaration of creed, the 
book contains 30. excellently presented cases, 
mainly in the fields of organic-neurological and 


mental illness. The approach is eclectic with, 
therefore, less emphasis upon psychodynamic 
formulations than has been current in this country 
recently. Moreover, the book does not have the 


notional disorders revised classification and nomenclature adopted 
cme Ole 4 s cit . 
» o Qy3 
Readers sufficiently conversant with the German by the American Psychiatric Association in 1951 
language will enjoy reading this book, which which would limit its usefulness for medical 
in Germany was almost a medical best-seller. students. There are twenty illustrations, a bibliog 
W. E raphy and an index. O. FE 
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